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Salmonella 


E. coli 0157, Staph and Salmonella 
Never Looked So Good! 


See Escherichia coli 0157, Staphylococcus aureus and Salmonella 
in living color with BBL” CHROMagar™ plated media products. 
Now you can enhance your food testing protocol for faster, more 
accurate and cost-effective testing of food pathogens. And it's 
all done with advanced chromogenic media formulations that 
reveal colonies of food pathogens in distinctive, identifiable 
colors! The latest additions to the BD line of chromogenic media 
allow you to isolate and detect £. coli, Staph aureus and 
Salmonella in food products. 


For more information, contact your local BD representative, or 
call 800.638.8663. 
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BD Diagnostic Systems 

7 Loveton Circle 

Sparks, MD 21152-0999 USA 
800.638.8663 
www.bd.com/industrial 


CHROMagar is a trademark of Dr. A. Rambach. 
BD, BD Logo and BBL are trademarks of Becton, 
Dickinson and Company. ©2003 BD. 
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Clear-( 
Our Most Valuable Resource 


BD introduces three NEW Chromogenic Water Testing Media: BD Diagnostic Systems 
7 Loveton Circle 


e@ MiAgar e Modified mTEC Agar e mEl Agar Sparks, MD 21152-0999 USA 
800.638.8663 
www.bd.com/industrial 


—Low false-positive and false-negative rates 
BD and 8D Logo are trademarks of Becton, 
; : icki . ©2003 BD. 
—Final results in 24 hours or less ee ee 


—Single membrane technique—no membrane filter 
transfers required 


—All formulations conform to USEPA approved methods 
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Today's Dairy Farmers. 
Require Accurate ie 
oo Milk Sampling Forty: rt) Profits 


You work hard to run a clean and healthy 
dairy operation. Get maximum profits for 


all that effort by using the QMI Line and 
Tank Sampling System. The benefits are: 


e Precise composite sampling to aid 
in mastitis control 


Contamination-free sampling resulting 
in accurate bacterial counts 


Reliable sampling to measure 
milk fat and protein 


As you know, your testing is only 
as good as your sampling. 


Escherichia coli 
For more information, contact: 


QMI 

426 Hayward Avenue North 
Oakdale, MN 55128 

Phone: 651.501.2337 

Fax: 651.501.5797 

E-mail address: qmi2@aol.com 


Manufactured under license from Galloway Company, 
Neenah, WI, USA. QMI products are protected by the 
following U.S. Patents: 4,914,517; 5,086,813; 5,289,359; 
other patents pending. 


For more information, visit our website at www.qmisystems.com Wig 
Melis mee CLE Q 
http:/ /mastitislab.tripod.com/index.htm 
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——| Let Us Come to You! 


FPI, the Food Processors Institute, is uniquely qualified 
to conduct company-specific workshops in: 


e Better Process Control 

e HACCP 
— Basic HACCP 
— Verification and Validation 
— Juice HACCP 

e Thermal Processing 

e Sanitation and GMPs 

e Juice Pasteurization 


These workshops are custom tailored to a company’s needs and 


can be held on-site. To find out more about providing training for 

your entire HACCP team, supervisors, 

QA/QC, and line workers, contact & Feed 
Precessers 


202/393-0890, or e-mail us Institute 


4 at fpi@nfpa-food.org. 


The education provider for National Food Processors Association 
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WANTED: 


The editors are seeking articles 
of general interest and applied research with an emphasis 
on food safety for publication in Food Protection Trends. 
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FUTURE 


ANNUAL | 
MEETINGS 


LAFP. 2004 


AUGUST 8-I | 


JW Marriott Desert 
Ridge Resort 


Phoenix, Arizona 


IAFP 2005 


AUGUST 14-17 


Baltimore Marriott 
Waterfront Hotel 


Baltimore, Maryland 


[AFP 2006 


AUGUST 13-16 


Telus Convention Centre 


Calgary, Alberta, Canada 


782 


FOOD PROTECTION TRENDS 


International Association for 


Food Protection. 


PROTECTION 


EXECUTIVE BOARD 


PRESIDENT, Paul A. Hall, Ph.D., Kraft Foods, North America, 801 
Waukegan Road, Glenview, IL 60025-4312, USA; Phone: 847.646.3678; 
E-mail: phall@kraft.com 


PRESIDENT-ELECT, Kathleen A. Glass, University of Wisconsin- 


Madison, Food Research Institute, 1925 Willow Drive, Madison, WI 53706- 
1187, USA; Phone: 608.263.6935; E-mail: kglass@wisc.edu 


VICE PRESIDENT, Jeffrey M. Farber, Ph.D., Health Canada, Tunney’s 
Pasture, Banting Research Center, Postal Locator 2203G3, Ottawa, Ontario KIA 
OL2 Canada; Phone: 613.957.0880; E-mail: jeff_farber@hc-sc.ge.ca 


SECRETARY, Frank Yiannas, Food Safety and Health, Walt Disney World, 
P.O. Box 10000, Lake Buena Vista, FL 32830-1000, USA; Phone: 407.397.6060; 
Fax: 407.397.6630; E-mail: frank.yiannas@disney.com 


PAST PRESIDENT, Anna M. Lammerding, Health Canada, Population and 


Public Health Branch, 110 Stone Road W., Guelph, Ontario, NIG 3W4 
Canada; Phone: 519.822.3300 Ext. 247; E-mail: anna_lammerding@hc-sc.gc.ca 


AFFILIATE COUNCIL CHAIRPERSON, Steven C. Murphy, Cornell 
Universty, Dept. of Food Science, 172 Stocking Hall, Ithaca, NY 14853-7201, 
USA; Phone: 607.255.2893; Fax: 607.255.7619; E-mail: scm4@cornell.edu 


EXECUTIVE DIRECTOR 


David W. Tharp, CAE, 6200 Aurora Ave., Suite 200W, Des Moines, |A 50322- 
2864, USA; Phone: 515.276.3344; E-mail: dtharp@foodprotection.org 


SCIENTIFIC EDITOR 


William LaGrange, Ph.D., lowa State University, 2800 Torrey Pines, 
Ames, IA 50014, USA; Phone: 515.292.4131; Fax: 515.294.8181; E-mail: 
lagrange@iastate.edu 


SCIENTIFIC NEWS EDITOR 


Doug Powell, Ph.D., University of Guelph, Guelph, Ontario NIG 2W1 
Canada; Phone: 519.821.1799; Fax: 519.824.6631; E-mail: dpowell@ 
uoguelph.ca 





“The mission of the Association is to provide food safety 
professionals worldwide with a forum to exchange information FF 
on protecting the food supply.” 


Associations 
Make A Better World 





| OCTOBER 2003 





FPT EDITORIAL BOARD 


GARY R. ACUFF (05) 

JULIE A. ALBRECHT (03) 
JEAN ALLEN (04) 

HAROLD BENGSCH (03) 
PHILIP BLAGOYEVICH (03) 
TOM G. BOUFFORD (04) 
CHRISTINE BRUHN (03) 
LLOYD B. BULLERMAN (05) 
DONNA M. CHRISTENSEN (03) 
WARREN S. CLARK, JR. (04) 
WILLIAM W. COLEMAN, I! (05) 
O. D. (PETE) COOK (04) 
NELSON COX (05) 

CARL S. CUSTER (03) 
RANDY DAGGS (05) 

JAMES S. DICKSON (04) 

JILL GEBLER (03) 

THOMAS M. GILMORE (04) 
BONITA A. GLATZ (03) 
DAVID GOMBAS (03) 
DAVID HENNING (04) 
BRIAN H. HIMELBLOOM (05) 
JOHN HOLAH (03) 
CHARLES HURBURGH (04) 
SHERRI L. JENKINS (05) 
ELIZABETH M. JOHNSON (03) 
PETER KEELING (05) 

SUSAN KLEIN (04) 

DOUG LORTON (03) 
SUSAN K. MCKNIGHT (05) 
LYNN M. MCMULLEN (05) 
JOHN MIDDLETON (03) 
STEVEN C. MURPHY (05) 
CATHERINE NETTLES CUTTER (04) 
CHRISTOPHER B. NEWCOMER (05) 
DEBBY L. NEWSLOW (03) 
OMAR OYARZABAL (05) 
FRED PARRISH (04) 

DARYL S. PAULSON (05) 
DAVID H. PEPER (03) 

HELEN M. PIOTTER (05) 
MICHAEL M. PULLEN (04) 

K. T. RAJKOWSKI (05) 
KELLY A. REYNOLDS (05) 
LAWRENCE A. ROTH (03) 
ROBERT L. SANDERS (04) 
RONALD H. SCHMIDT (05) 
JOE SEBRANEK (03) 

O. PETER SNYDER (04) 
JOHN N. SOFOS (05) 

LEO TIMMS (03) 

P. C. VASAVADA (04) 

E. R. VEDAMUTHU (05) 


College Station, TX 
Lincoln, NE 

Toronto, Ontario, CAN 
Springfield, MO 

San Ramon, CA 

St. Paul, MN 

Davis, CA 

Lincoln, NE 


Washington, D.C. 
Sun Prairie, WI 
Ames, IA 

Yarram, Victoria, AU 
McLean, VA 

Ames, IA 
Washington, D.C. 
Brookings, SD 
Kodiak, AK 


Greeley, CO 

Columbia, SC 

Ames, IA 

Des Moines, IA 

Fulton, KY 

Northbrook, IL 
Edmonton, Alberta, CAN 
Manukau City, Auckland, N.Z. 
Ithaca, NY 

University Park, PA 
Cincinnati, OH 

Orlando, FL 

Lansing, Ml 

Ames, IA 


Wyndmoor, PA 
Tucson, AZ 


OCTOBER 2003 | FOOD PROTECTION TRENDS 783 





‘ ustaining Membership 
S provides organizations and 
corporations the opportunity to ally 
themselves with the International 
Association for Food Protection in 
pursuit of Advancing Food Safety 
Worldwide. This partnership entitles 
companies to become Members of 
the leading food safety organization 
in the world while supporting various 
educational programs that might not 
otherwise be possible. Organizations 
who lead the way in new technology 
and development join IAFP as 


Sustaining Members. 
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he great American lyricist 

Oscar Hammerstein II 

once said, “If you don’t 
have a dream, how are you going 
to make a dream come true?” 
America’s Poet Laureate and 
composer (in collaboration with 
Richard Rodgers) of such timeless 
works as Show Boat, Oklahoma, 
South Pacific and the Sound of Music 
had many dreams. Until his death 
in 1960, Hammerstein worked 
tirelessly to stamp out injustice 
and was keenly interested in the 
values that bind a community 
together. In my opinion, there are 
a number of values that bind our 
.AFP community together — making 
the world’s food supply safer and 


healthier for all, educating food 


growers, manufacturers and | 


consumers around the world in | 


safe handling practices, helping 


developing nations improve their 


food supply and nurturing the next 
generation of food 
professionals — to name a few. 
Your Association is successful 
because of you and only you can 
assure its continued success. We 
dedicated this year’s Annual 
Meeting in New Orleans to one of 
our members who recently passed 
away. Harry Haverland had a 
dream for IAFP and worked 
exuberantly to make his dream 
come true. Harry served as the 


chairperson of the IAFP Foundation 
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By PAUL HALL 
PRESIDENT 


“Making a dream 


come true!” 


Fund Committee since its inception 
in the mid-80’s until his death. His 
dream was to build the Foundation 
Fund to a level of $100,000 by the 
year 2000 — a dream that did 


come true. Another long-time 


friend and supporter of IAFP also 
shared his 


Foundation Fund at the awards 


dream for the 


| OCTOBER 2003 





banquet in New Orleans. Wilbur 
Feagan of the F&H Equipment 
Company, sponsor of the IAFP 
Black Pearl Award, announced his 
dream of building the IAFP 
Foundation Fund to a minimum 
level of $1,000,000. If these 
men and others like them did not 
dare to dream, then there could 
be no way for their dreams to 
come true. Hammerstein’s point 
may seem obvious, but articulating 
our dreams and then taking steps 
to make them a reality takes 
courage, time and commitment. 
In benchmarking other professional 
association Foundations, | found 
that the Institute of Food Tech- 
nologists Foundation in fiscal 
year 2002 took in $642,550 in 
contributions. They have surpassed 
that number already in 2003. While 
| admit IFT is a much larger 
association than IAFP, | submit 
that IAFP is the premier food 
safety association in the world. 
The IFT Foundation has funded 
over $7.1 million in support of IFT 
programs since 1985. Just imagine 
the impact our Association will 
have in improving the area of 
food safety if the IAFP Foundation 
had a similar level of funding. 
Student food safety scholarships 
and fellowships, travel grants for 
students and researchers from 


developing nations who otherwise 





could not travel to our Annual 
Meeting, and expanded multilingual 
and educational materials are just 
a few examples of areas we dream 
to significantly impact in the future. 
For those of you working for 
industry, | urge you to exhort your 


company to make a contribution 


Support t 
“OUNG? 


to the IAFP Foundation Fund via 
our Corporate Challenge Program. 
For all others, | encourage you to 
make a personal contribution — 
large or small — every year to the 
Foundation Fund. Let’s help Harry 
and Wilbur realize their dreams 


for the Foundation Fund. The world 


tion 


will be a better place for it. | urge 
each of you to articulate your 
dreams and have the courage to 
make them come true. May all of 
your dreams come true! Please 
share your dreams about |AFP with 
me at phall@kraft.com. Until next 
month... 


“CDG 
, G) 
i C L @ / 


The Foundation supports efforts of the Association by funding: 


Ivan Parkin Lecture 


Speakers at our Annual Meeting 


Audiovisual Library 


Developing Scientists Competition 


Shipment of Surplus Journals to Developing Countries 


With your support, the IAFP Foundation will continue to grow. 


Send your contribution today! 


International Association for 


Food Protection, 


6200 Aurora Avenue, Suite 200W 


Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337 * 515.276.3344 
Fax: 515.276.8655 

E-mail: info @ foodprotection.org 


Web site: www.foodprotection.org 
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tudent involvement in |AFP 

continues to grow and we 

all benefit from this growth. 
If you attended IAFP 2003 in 
New Orleans, you most likely saw 
for yourself the active student 
participation. From the Student 
PDG booth in the registration 
foyer, to student session room 
monitors, to our student helpers 
at registration and those that 
assisted with our social events, to 
the students involved with the 
Developing Scientist Competition; 
student participation was every- 
where! 

We are fortunate to have an 
active student contingent and 


here is why. By having student | 


involvement, we are training our 
Association’s future. Students 
attend the Annual Meeting, give 
presentations, attend present- 
ations and are actively involved in 
those areas discussed above. 
Through this involvement, students 
are learning the importance of the 
“IAFP way”. That is the sharing of 
information between industry, 
government and education to help 
protect the world’s food supply. 
| heard directly from a number of 
student participants at this year’s 
Annual Meeting that IAFP 2003 
energized them and that they can’t 
wait to attend IAFP 2004! That is 
the best news we can hope for: 
young people, the future leaders of 
this Association, who want to 
return next year (and the year 
after that, too). This helps to ensure 
the longevity of IAFP. 





“By having student 
involvement, 
we are training 
our Association’s 


future?” 


Our Student Members have 


always been an active component 


| of [AFP but their growth has mush- 


roomed over the past five or ten 


| years. Five years ago, we had just 


28 papers accepted for the 
Developing Scientists Competition. 
This year, we had 71! Five years 
ago, we had 51 student attendees 
at the 1998 Annual Meeting 
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as compared to 158 this year. 
We have also seen an increase 
in Student Memberships. Back in 
1997 we had 122 Student 
Members, 20 from outside of 
the USA. Now we have 279 
Student Members including 61 
from outside of the United States. 

Just four years ago, the Student 
PDG was formed to provide the 
opportunity for students to gather 
at the Annual Meeting to meet one 
another and learn about each 
other’s research interests. Each 
year since, a Student Luncheon has 
been held on Committee Day at 
the Annual Meeting. This year, close 
to 100 attended the luncheon and 
learned about corporate food 
safety from the featured speaker, 
Jeffery Rhodehamel from Cryovac / 
Sealed Air Corporation. We are 
proud of our student participation 
in the PDG and look for great 
things to come in the future. 

One event that has been 
discussed is to holda student social 
or a mixer of some type. This 
would allow interaction between 
students and food safety leaders in 
a relaxed social setting. We hope 
to be able to accomplish this at 
IAFP 2004, but will need support 
to enable this to happen. If your 
company has the ability to lend 
financial support for such an 
endeavor, please contact meat the 
IAFP office. We want to be able to 
keep the Student Membership in 
IAFP growing and prospering. After 
all, students are the future of the 
International Association for Food 
Protection! 
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Sustaining Membership provides organizations and corporations the opportunity 
to ally themselves with the International Association for Food Protection in 
pursuit of Advancing Food Safety Worldwide. ‘This partnership entitles companies 
to become Members of the leading food safety organization in the world while 
supporting various educational programs that might not otherwise be possible. 





Organizations who lead the way in new technology and development join 
IAFP as Sustaining Members. Sustaining Members receive all the benefits of 
[AFP Membership, plus: 

* Monthly listing of your organization in Food Protection Trends 

and Journal of Food Protection 

* Discount on advertising 

* Exhibit space discount at the Annual Meeting 

* Organization name listed on the Association’s Web site 

¢ Link to your organization’s Web site from the Association’s Web site 
Alliance with the International Association for Food Protection 


Designation of three individuals from within the organization to 
. receive Memberships with full benefits 

* $750 exhibit booth discount at the [AFP Annual Meeting 

* $2,000 dedicated to speaker support for educational sessions 

at the Annual Meeting 

Company profile printed annually in Food Protection Trends 


Designation of two individuals from within the organization to 








receive Memberships with full benefits 
¢ $500 exhibit booth discount at the [AFP Annual Meeting 
* $1,000 dedicated to speaker support for educational sessions 
at the Annual Meeting 


Designation of an individual from within the organization to receive 










a Membership with full benefits 
$300 exhibit booth discount at the IAFP Annual Meeting 
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The Antibacterial Efficacy 
of Norwegian Hand 
Dishwashing Detergents 


COLIN CHARNOCK 


Faculty of Health Sciences, Oslo University College 
Pilestredet 52, Oslo, Norway 


SUMMARY 


The antibacterial efficacy of the standard and antibacterial variants of Zalo®, the leading 
name brand hand dishwashing detergent in Norway, was investigated by a variety of techniques. 
Tests were chosen to simulate possible applications of the detergents that were expected to 
have relevance to kitchen hygiene. According to the manufacturer, the antibacterial detergent is 
designed for use as a bacterial inhibitor in cloths, sponges and brushes. This claim was investigated 
by inoculating commercially available kitchen sponges with test strains and detergent and then 
determining the number of cells surviving this treatment. The antibacterial formulation significantly 
reduced (> 4 log) numbers of both Gram negative bacteria and Staphylococcus aureus, whereas 
Gram negative bacteria increased by approximately equal numbers in control sponges (no 
detergent) and in sponges containing the standard version of the detergent. The standard 
detergent reduced the numbers of Staphylococcus aureus by > 2 log. The MIC of each formulation 
was determined by the pour plate technique, and growth curves (suspension tests) in broth 
containing detergents were generated for culture c23ollection strains and for a bacterial 
population present in dishwashing water. Both analyses showed that the antibacterial product 
was usually the most efficacious. 

Pseudomonas aeruginosa was able to grow ona minimal agar medium including either detergent 
as a sole source of carbon and energy. P. aeruginosa was subcultured at least 10 times on minimal 
medium containing detergent over a period of about 2 months. In addition, Salmonella Typhimurium 
and P. aeruginosa were grown in tryptone soya broth containing the antibacterial detergent for 


15 generations over a similar time period. Neither treatment had an effect on bacterial antibiotic 
resistance. 


A peer-reviewed article 


*Author for correspondence: Phone: 47.22.452348; Fax: 47.22.452335; 
E-mail: colin.charnock@hf.hio.no 
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INTRODUCTION 


It has been claimed that the most 
frequent source of bacterial contami- 
nation resulting in food poisoning is 
the home setting (77). One study 
identified kitchen sponges and dish- 
cloths as the most contaminated en- 
vironments in the home (8). Antibac- 
terial activity is not, however, neces- 
sarily an inherent property of liquid 
hand dishwashing compounds (7), 
and perhaps as a consequence of this 
manufacturers have begun making 
antibacterial claims for some deter- 
gents. The most widely sold Norwe- 
gian antibacterial detergent, Zalo' 
Antibakteriell (Lilleborg AS, Oslo, 
Norway), now accounts for about 
20% of the number of bottles of hand 
dishwashing detergent sold. Together 
with the standard formulation, Za/o' 
Ultra, these products dominate (80%) 
the Norwegian domestic market. The 
claim made for Zalo” Antibakteriell 
is the most common worldwide claim 
for such products (7), namely that 
use of concentrated detergent on a 
kitchen brush, sponge or dishcloth 
will have the added effect (by com- 
parison with the corresponding stan- 
dard product) of inhibiting bacterial 
growth. 

There is considerable variation 
in the composition of antibacterial 
soaps and dishwashing detergents. In 
the United States, triclosan (2,4,4- 
trichloro-2’-hydroxydiphenyl ether) is 
the most common antibacterial agent 
used in such products (7). Resistance 
to triclosan has recently been con- 
nected with the development of bac- 
terial antibiotic resistances through 
shared cellular targets and efflux 
mechanisms (70). If this is correct, 
the widespread use of such products 
may have undesirable medical impli- 
cations. The appearance on mobile 
genetic elements of resistance 
determinant(s) for antibacterial agents 
having a single or a small number of 
target molecules could, presumably, 


also facilitate the spread of antibiotic 


resistances. The possible significance 
of biocide usage on antimicrobial re- 
sistance in domiciliary environments 
has been recently reviewed (2). The 
agent(s) underlying the antibacterial 
claim in Zalo” Antibakteriell is not 
specified in the product description, 
but it is probably not triclosan (71). 
Nowithstanding, the use of any anti- 
bacterial products at non-biocidal 
concentrations may provide selective 
pressure for the increase and dissemi- 
nation of naturally resistant strains. 
Both the antibacterial and standard 
detergents contain a number of com- 
ponent classes, particularly surface- 
active agents, likely to have a gen- 
eral biocidal activity. The properties 
of such compounds have been dis- 
cussed previously (9). The specific 
chemical names of the surface-active 
agents in the Norwegian dishwashing 
detergents are not specified by the 
manufacturer in the product informa- 
tion. 

In this study, the manufacturer's 
claims for the antibacterial product 
as an inhibitor of bacterial growth in 
kitchen sponges were investigated. 
Furthermore, the ability of both stan- 
dard and antibacterial Za/o" deter- 
gents to prevent the growth of bacte- 
ria in dishwashing water was exam- 


ined. 


MATERIALS 
AND METHODS 


Bacterial strains 


The following bacterial strains 
were used in this study: Pseudomo- 
nas deruginosda (ATCC 27853); Esch- 
erichia coli(ATCC 25922); Salmonella 
Typhimurium (ATCC 14028); and 
Staphylococcus aureus (ATCC 25923). 
Bacteria were stored at -80°C as a 
thick cell paste in sterile tap water, 
and were grown prior to experiment 
on Tryptone Soya Agar (TSA; Oxoid, 


Hampshire, UK). 


Liquid hand dishwashing 
detergents 


The dishwashing detergents 
tested and relevant information taken 
from their product data sheets are 
given below in the author's transla- 
tion: 

Zadlo* Ultra: chemical composi- 
tion (%) — anionic surface-active 
agents (10-30), non-ionic surface- 
active agents (5S—10), amphoteric 
surface-active agents (5-10), ethanol 
(1-5), perfume (% not declared), pH 
(concentrate) = ca 6.5. 

Zalo 


composition (%) — anionic surface- 


Antibakteriell: chemical 


active agents (10—20), non-ionic sur- 
face-active agents (1-5), amphoteric 
surface-active agents (5-10), ethanol 
(1-5), perfume (% not declared), pH 


(concentrate) = 3.7 


Determination of Minimum 
Inhibitory Concentration (MIC) 


The MIC of detergents was de- 
termined by use of a non-standard- 
ized agar dilution (pour plate) pro- 
cedure. Detergents were warmed to 
t2—43°C in a water bath, and aliquots 
were added to 10 ml TSA kept melted 
at the same temperature. The mix- 
ture was immediately vortexed and 
returned to the water bath. To each 
tube, 0.1 ml of a suitably dense stock 
challenge culture of a test organisms 
was added to give approximately 10° 
CFU/ml. Stock cell cultures were pre- 
pared from overnight TSA-plates. The 
mixture was vortexed and poured 
into empty 9 cm diameter plates. 
Plates were incubated at room tem- 
perature and examined for growth of 
colonies in the agar over a 2-week 
period. Plates lacking detergent and 
or bacteria were included as controls. 


All tests were repeated at least once. 


Growth curves (suspension 
tests) 


The growth of test organisms in 
broth in the presence of various con- 


centrations of detergents was deter- 
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TABLE |. MIC 


detergent 


Bacterial species 


Antibacterial 


Staphylococcus aureus 


Pseudomonas aeruginosa 


Escherichia coli 


Salmonella Typhimurium 


mined with a microtiter plate method 
as follows: bacterial inoculum (40 wu), 
prepared by suspending colonies 
from TSA-agar plates in Tryptone 
Soya Broth (TSB; Oxoid), was added 
to 160 ul TSB in wells in a microtiter 
plate to give about 10° CFU/ml. The 
optical density (OD...) was imme- 
diately determined. Thereafter the 


slate was lidded and incubated at 
I 


32°C until an increase in OD. of 


about 0.05 was obtained. At this 


point, 50 ul of various dilutions of 


the detergents in TSB were added to 
the wells. Some wells, as controls, 
contained no detergent and others 
contained no cells. Cultures were al- 
lowed to develop at 32°C without 
shaking, and the OD was mea- 
sured at intervals using a BioRad 550 
plate reader (BioRad, California, US). 
Growth curves were plotted using the 
diagram function of the EXCEL sys- 
tem (Windows 2000; Microsoft Cor- 
poration, US). All experiments were 
repeated at least twice. 

In a related test, tap water used 
to rinse plates after a meal including 
raw vegetables and meat was allowed 
to stand at 4°C overnight to allow 
solids to settle; 175 wl of the liquid 
was then added to each well in a 
microtiter plate. Some wells were 
subcultured to determine the num- 
ber and types of bacteria at the start 


of the experiment. Detergent (25 ul) 
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0.1-0.2 


17-23 


values for bacterial species 


MIC 


detergent (%) 


Standard 


0.1-0.2 


> 33 


was then added to each well as in 


the standard test and the growth of 


indigenous bacteria was monitored as 
described above. Bacteria present at 
the start and end of the test were 
compared based on colony morphol- 
ogy and appearance in the micro- 


SCC ype. 


Effect of liquid hand dishwashing 
detergents in sponges 


It has been reported that com- 
mercially available sponges may con- 
tain small amounts of preservatives 
which can be easily removed by 
washing (7). Synthetic yellow 
sponges (9x6x3 cm) with green 
scouring pads (Rimco Sponges; 
NorgesGruppen as, Norway) were 
used in the present study. No men- 
tion is made of preservatives on the 
sponge packaging. However, as a pre- 
caution sponges were washed vigor- 
ously prior to testing. The preserva- 
tive-stripping procedure included 
machine washing at 60°C with a stan- 
dard soap powder containing 15-30% 
zeolites. Sponges were then soaked 
overnight in saturated NaCl, with the 
aim of breaking ion-ion bonds be- 
tween any preservative present and 
the sponge material, and then rinsed 
10 times with tap water and 2 times 
with distilled water, before being 


allowed to air dry. Sponges were 
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divided through the middle into iden- 
tical sections. One half of each sponge 
was placed in a sterile stomacher bag 
to which 100 ml of sterile 0.5% yeast 
extract (acumedia, Baltimore, Mary- 
land, US) was added to simulate the 
organic load in dishwashing water. 
To each bag was added 0.1 ml of 
a bacterial inoculum containing 
about 1 x 10° cells of S. Typhimurium 
and P. aeruginosa in approximately 
equal numbers. In another test, a 
combined inoculum of £. coli and 
S. aureus was used. After addition of 
bacteria, the bagged sponges were 
massaged 20 times by hand to mix 
the inoculum evenly into the sponge. 
Subsequently the bag was inverted 
and squeezed once to remove excess 
liquid. Control sponges (to which no 
detergent would be added) were used 
to determine the bacterial load at the 
start of the experiment. In each ex- 
periment, 3 parallels (3 control bags, 
etc.) were used. Five times 0.1 ml 
aliquots were removed from the con- 
trol bags in order to determine the 
bacterial numbers at the start of the 
experiment. The spread plate tech- 
nique on TSA-agar, with incubation 
at 32°C, was employed. P. aeruginosa 
and S. Typhimurium colonies were 
distinguished on the basis of appear- 
ance and the oxidase test (positive 
for P. aeruginosa). E. coli and 
S. aureus were distinguished on the 
basis of appearance. To 2 bags each, 
t ml of detergent was added and the 
sponges were again squeezed 20 
times to ensure thorough mixing of 
bacteria and detergent in the sponge. 
(The bottle label specifies only that 
the detergent should be squirted onto 
the cloth, brush, etc. The use of 4 ml 
in this test, although somewhat arbi- 
trary, approximated a single squirt 
from the bottle). Bags were then al- 
lowed to stand open at room tem- 
perature overnight to allow the con- 
taminated sponges to air dry in con- 
tact with detergent. The following 
day, sponges were rehydrated with 
sterile distilled water and massaged 


20 times by hand to homogenize the 





FIGURE |. 
the growth of E.coli in TSB 
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bacteria in the water. The number of 
surviving bacteria was determined at 
once, and again after standing for a 
further period of 24 h and of 6 days. 
The experiments were repeated on 
2 separate occasions. Percentage re- 
ductions in bacterial numbers were 
calculated relative to the initial count 
in the untreated control. The test out- 
lined above is basically similar to a 


previously described procedure (7). 


The effect on bacteria of 
prolonged cultivation in the 
presence of detergents 


Pseudomonas deruginosa and 
S. Typhimurium were grown by 
subculturing in TSB supplemented 
with a sublethal concentration (5%) 
of the antibacterial detergent for 15 
generations over a period of about 2 
months. The test was performed by 
aseptic serial transfer in the wells of 
a microtiter plate containing 150 ul 
detergent-amended TSB. Wells were 
covered with a sterile membrane 
(Nunc, Roskilde, Denmark) to prevent 
contamination. In another experi- 
ment, P. deriuginosd was grown as 
bacterial colonies with detergent as 
the sole source of carbon and energy 
(6% standard formulation; 4.5% anti- 
bacterial formulation). Detergent was 
dissolved in 10 times MSB-salts (3) 


and made solid by the addition of 15 


Effect of antibacterial (A) and standard (S) dishwashing detergents on 








15 


Time (h) 


g/l Bactoagar (Difco Laboratories, 
Detroit, MI, US) previously washed 5 
times in distilled water. Control plates 
(containing no detergent) were in- 
cluded in the test. P. aeruginosa 
was subcultured onto fresh agar at 
least 10 times over a period of about 
2 months. At the end of the experi- 
ments, bacteria were examined mi- 
croscopically for signs of altered cell 
morphology. In addition, the antibi- 
otic resistance profiles of detergent- 
exposed cultures were compared 
with those of non-exposed cultures 
by use of a standard disc-diffusion 
technique (User's Guide; Neosenti- 
tabs, 10th ed. 1998, Rosco, Denmark). 
The following antibiotics were tested: 
norfloxacin, gentamicin, ciproflox- 
acin, cefotaxime, amikacin, ticarcillin, 
tetracycline, trimethoprim+tsulfa (for 
P. aeruginosa). Testing of S. Typhi- 
murium included ampicillin and strep- 


tomycin in addition. 


RESULTS 


Determination of MIC 


Both detergents showed greater 
activity against S. aureus than against 
the Gram negative species tested. The 
antibacterial product was the most 
effective against the Gram negative 
organisms, whereas at the range 


of dilutions tested both products 


fared equally well against S. aureus. 
P. aeruginosa was the most resistant 
organism. The results of testing are 
summarized in Table 1. The highest 
concentration of the standard deter- 
gent tested (33%) did not completely 
inhibit growth of any of the Gram 
negative bacteria. S. aureus was in- 
hibited with about 0.1—-0.2% of either 
detergent, but at even lower concen- 
trations growth of colonies was 
severely retarded by comparison with 


control plates (no detergent). 


Growth curves (suspension 
tests) 


The antibacterial detergent gen- 
erally inhibited bacterial growth the 
most. P. deruginosa was shown to be 
least susceptible to the detergents, 
whereas S. aureus was the most sen- 
sitive species. The results were in 
general agreement with the MIC val- 
ues. Some growth occurred in all 
Gram negative species at all concen- 
trations of detergents tested. Figure 1 
shows the growth curves of 
E. coli in the presence of various 
concentrations of both detergents. At 
the highest concentration investigated 
(20%), the antibacterial detergent had 
a greater inhibitory effect on bacterial 
growth than the standard version. 
This was also the observation for 
S. Typhimurium. P. aeruginosa grew 
equally well in the presence of 20% of 
either detergent (results not shown). 
It is of interest that, for E. coli and 
S. Typhimurium, in a lower concen- 
tration range (around 1—5% of both 
formulations), the standard detergent 
performed best in all test runs. Simi- 
larly, at around 4-10% detergent 
the same effect was observed for 
P. aeruginosa. In one experiment, no 
growth of S. aureus was registered in 
the presence of 9% of either detergent 
after 500 min. At the next concentra- 
tion investigated (4.5%), growth oc- 
curred with both detergents. The an- 
tibacterial version gave greatest growth 


inhibition of S. aureus at 4.5% and at 
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FIGURE 2. 


Effect of antibacterial (A) and standard (S) dishwashing detergents on 


the growth of bacteria indigenous to dishwashing water (selection of available data) 
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all lower detergent concentrations. 
Similar tests were conducted by al- 
lowing bacteria in dishwashing water 
to propagate in the presence of deter- 
gents. Microscopic examination 
showed that the bacteria in the water 
at the start of the experiment were 
mainly (> 99%) two morphological 
types. These were a Gram positive 
oxidase negative, nonmotile rod that 
formed yellow colonies on TSA, and 
a Gram positive/oxidase positive/mo- 
tile rod forming cream colored colo- 
nies. Neither strain showed spores in 
wet mounts. All concentrations (0.03- 
12.5%) of the standard detergent tested 


allowed bacterial growth, whereas no 


viable bacteria were detected after 


incubation in wells containing 2% or 


more of the antibacterial detergent. 
Below about 8% of the standard de- 
tergent and 2% of the antibacterial 
variant, the growth curves obtained 
did not simply reflect the detergent 


concentration. At lower concentra- 


tions, either the inhibitory effect of 


the detergents either does not exist, 


or bacterial growth is affected in some 


more complex manner. A selection of 
the data obtained is shown (Fig. 2). 


An initial fall in OD., 


Onn 
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seen after the 


25 
Time (h) 


addition of high detergent concentra- 
tions may suggest the lysis of indig- 
enous bacteria and/or the dispersion 
of fat globules in the water. After 
incubation, several wells were inves- 
tigated for bacterial types. Two new 
colony morphologies dominated in 
wells with viable bacteria. One of 
these (Gram positive/oxidase nega- 
tive/non-spore-forming irregular rod) 
was present in small numbers at the 
start of the experiment. The results 
suggest that growth in the presence of 
detergent results in changes in the 
composition of the bacterial popula- 


tion. 


Effect of liquid hand dishwashing 
detergents in sponges 


The standard detergent pro- 
duced no reduction in the numbers 
of contaminating Gram negative bac- 
teria but had an effect on S. aureus. 
The numbers of viable Gram nega- 
tive bacteria in the control and test 
samples with standard detergent in- 
creased approximately equally in the 
course of the first 24 h, suggesting 
that conditions were favorable for 
growth. The antibacterial detergent 


reduced the bacterial load of all test 
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species by > 99.99% in the 3 experi- 
mental runs. The results are summa- 
rized in Table 2. Retesting of sponges 
7 days after treatment with antibacte- 
rial detergent produced no colonies 
of any of the bacterial species inves- 
tigated. The manufacturer’s claim for 
the antibacterial product was thus 
borne out within the framework of 


the laboratory simulation. 


The effect on bacteria of 
prolonged cultivation in the 
presence of detergents 


Subculturing of bacteria in TSB 
in the presence of detergents 
(P. aeruginosa, S. Typhimurium) or 
on detergents as the sole source of 
carbon and energy (P. deruginosa), 
produced no obvious changes in 
colony or cellular morphology, and 
no changes in the bacterial antibiotic 
resistance profiles. Under the condi- 
tions of the test, contact between 
bacteria and detergent resulted in no 


observable effect on the strains tested. 


DISCUSSION 


The most common worldwide 


claim for antibacterial hand 
dishwashing detergents, is that the 
concentrated form can inhibit growth 
of bacteria in dishwashing brushes, 
sponges and cloths (7). This is also 
the claim made for Zalo* Anti- 
bakteriell. Specifically, it is claimed 
that bacterial inhibition is a charac- 
teristic in addition to those of the stan- 
dard detergent Zalo” Ultra. This claim 
was investigated for the two prod- 
ucts, sales of which together account 
for about 80% of the Norwegian do- 
mestic market for hand dishwashing 
detergents. In addition, use of these 
detergents in other connections ex- 
pected to have relevance for kitchen 
hygiene, such as in reducing bacte- 
rial growth in dishwashing water, 
were examined. The bacterial strains 
chosen for challenge tests are all im- 
portant as transient microflora of the 


hands and include notable causative 





TABLE 2. 


Effect on colony counts of 24-h incubation of 


bacteria in synthetic sponges treated with liquid hand 
IEC ree (eee ele ia dag tals 


Bacterial species 


Gram negative species* 


Detergent 


Antibacterial 


Change in log CFU/ml 


>-4 


Standard 


Control? 


Staphylococcus aureus 


Antibacterial 


Standard 


Control? 


*Species tested: P. aeruginosa, E. coli and S. Typhimurium 


°No detergent 


agents of food poisoning (5). The 
scientific community has expressed 
concern about possible links between 
use of antibacterial products and the 
development of bacterial antibiotic re- 
sistance; this aspect of detergent use 


was also investigated. 


MIC 


The antibacterial detergent, 
which was generally the most effec- 
tive (Table 1), has a lower pH than 
the standard version. However, this 
alone cannot explain the biocidal ef- 


fect achieved on contact of bacteria 


with the detergent or the results of 


MIC testing. It can, for example, be 
noted that 25% antibacterial detergent 


solution in TSB has a pH of about 


6.0, which is favorable for growth of 


all the bacterial species investigated. 

Gram negative organisms were 
more resistant than S. aureus to both 
detergents. This was also the obser- 


vation in a previous, comparable 


study (6). The greater resistance of 


Gram negative organisms is a com- 


mon observation in the testing of 


many antibacterials, and is usually 
explained by the outer membrane in 
Gram negative species acting as a per- 
meability barrier. Anionic surface-ac- 


tive agents present in both products 


at relatively high concentrations might 
contribute to the inactivation of Gram- 
positive bacteria, because these com- 
pounds, as typical targets, affect cy- 
toplasmic membrane integrity and 
membrane-bound enzymes and cause 
cell leakage (4, 6, 12). However, sus- 
ceptibility testing of transient hand 
bacteria to para-chloro-meta-xylenol 
and triclosan, used in antimicrobial 
soaps, showed that the Gram-nega- 
tive strains as a group were not less 
susceptible than the Gram-positive or- 
ganisms (5). This underlines the im- 
portance of screening new and exist- 
ing antimicrobial products against a 
wide range of test strains. P. aderu- 
ginosd Was more resistant to the an- 
tibacterial detergent than were the 
other Gram negative species tested. 
This is probably at least in part due 
to the low permeability of this spe- 
cies’ outer membrane and cellular 
efflux mechanisms, which have been 
extensively discussed in the literature 
(10). In a previous test of used 
sponges, identification of colonies 
isolated from plate count agar showed 
that the predominant microorganisms 
were Pseudomonads sensu stricto spe- 
cies (6). Another factor that may be 
important was the demonstration in 
the present study, that P. aeruginosa 
is able to use both detergents as 


a sole source of carbon and energy. 
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The MIC analysis as employed, 
demonstrates the relative superiority 
of antibacterial Zalo” to the standard 
Zalo” formulation in the inhibition of 
bacterial growth. However, adoption 
of a standardized procedure would 
be required to compare the Norwe- 
gian detergent MICs with those of 


other detergents tested elsewhere 


Growth curves (suspension 
tests) 


The growth curves are in gen- 
eral agreement with the MIC values 
and show that S. aureus and P. aeru- 
ginosa were the most and least sen- 
sitive species, respectively. Further- 
more, the antibacterial detergent was, 
at most concentrations, more effec- 
tive than the standard formulation in 
stopping or slowing bacterial growth. 
In a related study, the propagation 
of a natural population of dishwash- 
ing water bacteria in the presence of 
detergent was followed. If applicable, 
the results of this test indicate that, 
for example, around 2% of the anti- 
bacterial detergent would have been 
required to prevent the growth of 
“dishwashing water bacteria” (Fig. 2) 
This corresponds to about 400 ml 
(80% of a bottle) of antibacterial de- 
tergent in a sink with a 20 | volume. 
At 0.5% antibacterial detergent, almost 
no effect on bacterial growth would 


be registered. 


Effect of liquid hand dishwashing 


detergents in sponges 


The antibacterial detergent re- 
duced the bacterial contamination of 
sponges by > 4 log (>99.99%), which 
is comparable to results reported for 
other similar products (7). The 
sponge test thus provides some sup- 
port for the manufacturer's claims for 
the antibacterial product. The pres- 
ence of the standard version of the 
detergent in sponges did not prevent 
an increase in the numbers of Gram 
negative bacteria in the 24-h incuba- 


tion period. However, the standard 
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detergent reduced the numbers of 


S. aureus by > 2 log. It is perhaps 
surprising that the standard detergent 


did not reduce the numbers of Gram 


negative bacteria, given its content of 


surface active agents and its applica- 
tion in the concentrated form. In a 
similar study of a wide range of de- 
tergents making antibacterial claims 
(7), percentage bacterial reductions 
in synthetic sponges soiled with non- 
fat dry milk were 99.8% or better. 
However, in non-soiled sponges, one 
product making an antibacterial 
sponge claim produced a significant 
increase in bacterial numbers in the 
sponge, and two other products pro- 
duced reductions of less than 50%. 
Unfortunately, the efficacy of these 
detergents in soiled sponges was not 
reported. The results of that investi- 
gation and of the present study sug- 
gest that antibacterial activity is not 
an inherent property of liquid hand 
dishwashing detergents even in the 
case of some products for which an 
antibacterial claim is made. In another 
study (6), it was reported that an 
antibacterial dishwashing liquid was 
effective in the reduction of patho- 
gens only in a suspension test, in 
which bacteria where incubated in sa- 
line in the presence of detergents. The 
coworkers report that in the soiled- 
sponge test, the numbers of E. coli, 
S. Enteritidis and B. cereus were 
hardly influenced. However, the de- 
tergent concentrations investigated 
were lower than those tested in com- 


parable studies, including the present 


study (7). The porous structure of 


sponges may provide microenviron- 
ments with no detergent where bac- 
teria can proliferate on the organic 
load. The wetting ability of different 
detergent formulations when mixed 
with sponges moistened with, for 
example, aqueous yeast extract solu- 
tion may be of relevance to the out- 


come of the tests. 





The effect on bacteria of 
prolonged cultivation in the 
presence of detergents 


Prolonged cultivation of P. aeru- 
ginosa and S. Typhimurium in the 
presence of the two detergent formu- 


lations did not appear to alter cellu- 


lar or colony morphology. This may 


indicate little or no detergent-induced 
stress. Furthermore, the antibiotic re- 
sistance profiles of both species 
remained unchanged throughout the 
experiment. Although limited in 
scope, this study suggests that bac- 
terial contact with these detergents at 
sublethal concentrations does not 
readily promote bacterial cell changes 
relevant to the cells’ resistance to 
antibiotics. 

It is concluded that the antibacte- 
rial detergent functions in kitchen 
sponges as claimed, if the product is 
used in accordance with the 
manufacturer’s instructions. When 
used in other connections, e.g., as a 
dishwater disinfectant, the results were 
less satisfactory. The standard deter- 
gent, although showing some anti- 
bacterial activity, particularly against 
S. aureus, cannot be regarded as a 
true antibacterial detergent if its per- 
formance is compared with that of 
other such detergents tested here and 
elsewhere (7). Neither detergent pro- 
moted the development of antibiotic 
resistance as measured in a simple 


assay under laboratory conditions. 
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SUMMARY 


Four kitchens, each with a different work load, were used to evaluate the microbiological risk 
of utilizing blasting granules in a new type of warewash machine. The granules, plastic pellets 3.5 
x 3.5 mm, are recirculated together with the dishwater in the machine, and when the dishwater 
is expelled, the granules remain in the machine until the next day. 

Samples of soiled dishwater and tap water were collected on four occasions during a six- 
month period. In terms of CFU/ml, the APC in solutions of soiled dishwater was 2.6 + 0.8 log, 
which is lower than that found in manual dishwashing (4.0 + 1.6 log). The CFU/ml of Bacillus 
cereus was 2.8 + |.2 log and of Enterobacteriaceae was 0.2 + 0.4 log. The microbiological levels 
found are representative of normal working conditions for warewash machines. 

These levels were compared to results obtained in model experiments, in which granules 
were kept, moist but drained, for 16 hours and 40 hours, comparable to standstill periods overnight 
or longer. On the granules in contact with dishwater for 24 or 48 hours, the APC was not 
increased and the level of B. cereus was decreased. There was a slight increase in the number of 
Enterobacteriaceae, but the model experiments did not indicate any increased microbiological 
risk due to the use of the granules in warewash machines. Outside the machine, cross- 
contamination of the faucet was indicated by the numbers of microorganisms in tap water samples. 


A peer-reviewed article 
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INTRODUCTION 


Cleaning of pots, pans and other 
utensils used for the preparing and 
serving hot and cold food in 
foodservice establishments is tradi- 
tionally low-paid manual work in 
many countries. In service kitchens 
for restaurants, hospitals, schools and 
nursing homes, warewash machines 
can be used to replace this manual 
work and improve hygiene. 

This paper deals with some hy- 
gienic aspects of 
warewash machine that utilizes wa- 
ter together with small plastic pellets, 
or granules, as a blasting medium, for 
more efficient cleaning of the wares 
and to shorten the wash cycle. The 
dishwater and granules are recycled 
in the machine during the day, and 
fresh hot water is used for the final 
rinse and to replace some of the re- 
cycled dishwater. The excess dishwa- 
ter is expelled through an overflow 
valve. There is an expected increased 
microbiological risk, in this type of 
machine because the moist granules 
are kept in the machine for relatively 
long periods. To evaluate this risk, 
model experiments were designed, to 
represent the standing period of the 
machine. The model was tested for 
different standing periods and differ- 
ent workloads, representing four dif- 
ferent kitchens. 

The microbiological risk was 
evaluated by measuring the Aerobic 
Plate Count (APC) of mesophilic 
bacteria, Bacillus cereusand Entero- 
bacteriaceae. The APC represents a 
measure of total hygiene and is a 
commonly employed method in 
investigations of the total microbio- 
logical quality of food (7, 10, 12, 15). 
B. cereus is recognized as a patho- 
genic microorganism found in the 
dairy industry (7) and in connection 
with cooked rice (6). Therefore, it is 
likely to be found in foodservice es- 
tablishments where large quantities 
of dairy products or cooked rice are 
handled. Being a spore-forming mi- 


croorganism, it can be expected to 
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a new type of 


survive for long times in environ- 
ments in which warewashers are 
used. Enterobacteriaceae were cho- 
sen to represent possible pathogenic 


microorganisms. 


MATERIALS 
AND METHODS 


The warewash machine studied, 
Granuldisk® GD 90, has one tank that 
contains the washing water and the 
granules, and another for the rinsing 
water (5). The washing tank contains 
200 | of water and 20 kg of granules. 
The granules are small plastic cylin- 
ders, about 3.5 mm in diameter and 


about 3.5 mm long, with a density of 


1.4 kg/dm*. They last about four to 
six months, depending on the 


workload. The wares are sprayed with 


a total flow of water and granules of 


1600 I/minute. Wash water and gran- 
ules are recycled in the machine 
throughout the day and the dishwa- 
ter is drained from the tank before 
each standing period. The detergent 
level is kept constant by a conductiv- 
ity-monitoring dosing system. The 
temperature of the wash water is 
regulated to 65°C and that of the rinse 
water to 85°C. 

The specific warewasher cycle 
starts with four minutes of blasting 
with washing water containing deter- 
gent and granules, followed by one 
minute without blasting (Fig. 1). 
Thereafter, the wares (pots, pans and 
utensils) are rinsed with fresh hot 


water for 30 seconds. The total pro- 


cess achieves a sanitation level of 


more than 3600 HUE (Heat Unit 
Equivalence) which is in accordance 
with ANSI/NSF (American National 
Standard Institute/National Standard 
Foundation International) standard 
no. 3 (2). An optional condensation 
period of one minute can be included 
in the warewasher cycle. 

Selection of kitchens. A school 
kitchen (Kitchen 1) and a hospital 
kitchen (Kitchen 2) were chosen to 
represent kitchens with long-stand- 
ing periods. The school kitchen serves 
1,300 school lunches per day and has 
extremely long-standing periods on 
weekends and during school holi- 


days. The hospital kitchen serves 
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+,500 meals per day. Both kitchens 
operate their warewashers for about 
eight to ten hours per day. Two res- 
taurant kitchens (Kitchens 3 and 4) 
represented kitchens with short stand- 
ing periods; each served 400 — 900 
meals per day, depending on the sea- 
son. The warewash machines in these 
kitchens are utilized fourteen to six- 
teen hours per day. 

The operators of the machines 
in the school kitchen and the hospi- 
tal were more skilled than the opera- 
tors of the restaurant machines; there- 
fore, the general maintenance instruc- 
tions were more closely followed in 
the first two kitchens. All kitchens 
except the hospital kitchen used Solid 
Insure (Henkel Ecolab) as detergent. 
The hospital kitchen (Kitchen 2) used 
L20 Sumazon FL-M/75H from 
DiverseyLever. 

Sampling and model experi- 
ments. Dishwater and tap water were 
collected on four occasions in each 
of the four different kitchens, after a 
complete day of washing. Samples 
were collected from the washing tank 
of the GD 90s and transported in sani- 
tized plastic buckets. Tap water 
samples were collected in pre-steril- 
ized bottles from the faucet at the 
sink, where pre-rinsing of the wares 
is performed. Samples of dishwater 
and tap water were kept at 7°C and 
analyzed within 24 hours. The col- 
lected samples from the four sampling 
occasions, of dishwater D,, D,, D,, 


D, and tap water T,, T,, T,, T 


' 7 WRG 


also used for the model experiments. 


Model experiments were de- 
signed to similate a situation in which 
granules are left overnight inside the 
machine or left for two nights in the 
machine. Both tap water and dish- 
water were used for model experi- 
ments (Table 1). The ratio of gran- 
ules to water was the same as the 
ratio in the GD 90 machine. In Step 0, 
93+ 1 g unused granules were put in 
1-1 sterilized bottles and dishwater or 
tap water was added to the 1-1 mark. 
The bottles were shaken and left at 
room temperature for 8 hours. The 
procedure is described in Table 2. 

In Step 1, the mixture was 
strained, and moist granules were left 


in the bottles for another 16 hours at 





TABLE |. Samples used for model experiments on each of the four sampling occasions 


Area 


Kitchen | 


Kitchen 2 


Kitchen 3 


Kitchen 4 


ETT 7 EE OE SPL LSE EE EE ETSI SII CEASE SDE ESSE EDO I TSE TS IE OS OF OE LEAT EES IIS ONE LOE ETE LEE I eS PE AOE AA A RENE ASL IN RL 


Original samples 
Model samples 
Dish water 


Tap water 


D, and A means dishwater and tap water, respectively, for Kitchen i and Step j 


FIGURE I. 


The washing cycle in the GD 90 warewasher 


Warewashing cycle — GD 90 


Temperature 


Time 


23 45 6 7 
Minutes 


room temperature. Dishwater samples 
D,,, D,,, D,, and D,, and tap water 
samples T,,, T,,, T,,, and T,, were 
analyzed by putting 30 + 1 g of un- 
used granules in 500 ml sterilized 
bottles using Stomacher™ bags, and 
270 mil of sterile 0.5% peptone solu- 
tion was added. The bottles were 
shaken and left for eight hours at 
room temperature. Samples were pre- 
pared in duplicate, resulting in six- 
teen samples. Microbiological analy- 
ses were then performed on the pep- 
tone solutions and on the granules. 


This procedure was repeated in Step 


2, for dishwater samples D,,, D,,, D 
and D,, and for tap water samples 
hee ee 


cated dishwater and tap water 


~and T ... D. and T_ indi- 


samples, respectively, for Kitchen i 
and Step j. 

This implies that for Step 1, gran- 
ules were left drained but moist six- 
teen hours, comparable to the gran- 
ules in a GD 90 in a service kitchen 
after one day of work. Step 2, corre- 
sponding to a situation in which gran- 
ules are left drained for forty hours, 
represents a longer cessation of the 


continuous function of the machine. 
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Physical and chemical meth- 
ods. The food particles in the dish- 
water solution were separated by 
filtration, using Munktell’s Swedish 
Filter Paper, Class 2. One hundred ml 
was filtered and the retained sub- 
stance was dried at 105°C for at least 
12 hours and then weighed on a 
Mettler balance (+ 0.0001 g). A Radi- 
ometer PHM210 pH meter with a 
pHC2015-8 electrode was used to 
measure the pH. The electrode was 
calibrated with IUPAC standards for 
pH 7 and pH 12.45. A CDC641T con- 
ductivity cell and a CDM210c conduc- 
tivity meter from Radiometer were 
used to measure the conductivity. The 
cell was calibrated to the IUPAC stan- 
dard 0.1 D KCl (12.85 mS/cm). Con- 
ductivity and pH were measured at 
25°C and 65°C in dishwater and tap 
water samples. The workloads for 
each machine, expressed as number 
of warewash cycles, was continuously 
registered by an electrical counter. 

Microbiological methods. The 
following analyses were performed 
on dishwater, tap water and peptone 
solutions. One ml of inoculum and 
0.1 ml of inoculum, respectively, were 
transferred from the samples onto 
Petri dishes or spread on agar plates. 
The total number of mesophilic mi- 
croorganisms was determined by APC 
on Tryptone-glucose-extract agar 
(TGEA) (13). Samples were incubated 
at 30°C for three days. Chromocult 
Agar (CCA) was selected for deter- 
mination of Enterobacteriaceae (8) 
by the pour plate technique and 
microfiltration. Samples were filtrated 
in a Micropore Filtration unit with a 


pore size of 0.45 um and incubated 
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TABLE 2. Design of model experiments 


93 g of unused granules are mixed with dishwater or tap water to a total mass of 1000 g ina II 
bottle. 


The samples are shaken for 2 minutes. 
The samples are left at room temperature for 8 hours. 


The granules in the samples are drained but left moist. 


The samples of moist granules are stored at room temperature for 16 hours. 
30 g of granules are mixed with 270 ml of 0.5% sterile peptone solution, (SPS). 
The samples are shaken for | minute. 

The samples are stored at room temperature for 8 hours. 


Microbiological analysis are performed on the SPS and on the granules. 


Identical to Step |, but the samples of moist granules are stored for a total of 40 hours. 


TABLE 3. Microbiological methods and types of samples 





Samples | Analysis | er | Temperature | Inoculum Incubation | Detection level _ 
lg Zs pn 5 Sa Method _| Time _| Lower ___| Upper 


+ 


Dishwater APC, mesophilic 30 1.0 mL and Pour plate 3 days > 1 CFU/ml 10°CFU/ml 
Tap water microorganisms _ Js ; ae. ie | 0.1 mL - 73 L 

Enterobacteriaceae CA 37 1.0 mL and Pour plate 24hours | > 1 CFU/ml 10°CFU/ml 
| 0.1 mL Filtration 24hours | > 50 CFU/ml 10°CFU/ml 


_—— 


Bacillus cereus Selective agar SR49 | 1.0 mL and Surface 24 hours > 1 CFU/ml 10°CFU/ml 
SR99 0.1 mL inoculation and 
| 24 hours 


2 er amore sa | een 


Peptone APC, mesophilic 3 1.0 mL and 
| Solution microorganisms | 0.1 mL 
| 








Pour plate 3 days > 10 CFU/g 10° CFU/g 
granules granules 


enna 


—_—________—_— = 


Enterobacteriaceae [CH 4 1.0 mL and Pour plate 24 hours > 10 CFU/g 10* CFU/g 


| 0.1 mL granules granules 
Filtration 24 hours > 1 CFU/50 ml 300 CFU/0 ml 


—— ee | . . ~ cee eee ee m 


Bacillus cereus | Selective agar SR49 7 and 2 1.0 mL and Surface 24 hours > 10 CFU/g 10°CFU/ g 
| SR99 0.1 mL inoculation and granules granules 
| 24 hours 











SS - ———__—____— ~ ~ & - —_— — + 


Granules APC, mesophilic 
microorganisms 


1 gof Pour plate | 3 days > 1 CFU/g 300 CFU/g 
granules 


1 g of Pour plate 24 hours > 1 CFU/g 300 CFU/g 
granules 
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TABLE 4. Statistics for four GD 90 machines at four different kitchens for a period of six months 


Kitchen 


1. School 
2. Hospital 
3. Restaurant 


4. Restaurant 


for 24 hat 37°C, after which the num- 
ber of CFU (Colony Forming Units) 
50 ml was determined. B. ceretts was 
gar (Oxoid CM 


a 


grown on selective a 
617X) containing egg yolk emulsion 
SR47 and B. cereus supplement SR99 
(14). Samples were surface inoculated 
and incubated at 37°C for 24 h after 
which they were incubated for 24 h 
at room temperature (21°C).The 
methods used are standard methods 
for determination of the microbiologi 
cal status of food (76). 

rhe granules used in the model 
experiments were analyzed for me 
sophilic bacteria by means of tests for 
APC and Enterobacteriaceae. One 
gram of granules was placed in Petri 
dishes, TGEA or CCA was added and 
the dishes were incubated at 30°C for 
3 days or 37°C for 1 day. The maxi- 
mum detection level for microorgan 
isms on granules was 300 CFU/g. Mi- 
crobiological methods are summa 


> 


rized in Table 3 


RESULTS 


The number of washing cycles 
per day and meals per washing cycle 
are given in Table 4. The highest num 
ber of meals per warewash cycle for 
the total measuring period was run 
through the school machine, followed 
by the hospital machine; the lowest 
number of total warewash cycles was 
run through the school machine. This 
reflects the differences in food prepa- 
ration and working methods in the 
kitchens. 

Chemical and physical param- 
eters of dishwater. Figure 2 shows 


the conductivity of dishwater samples 


Total number of 
washing cycles 
for the period studied 


per day 


65| 8.6 
2757 19.4 
3216 23.9 
2082 14.3 


D,, D,, D, and D. at 65°C, from the 
four sampling occasions. Conductiv 
ity varies by a factor of 2 to 3 bet 
ween the four kitchens. Figure 3 
shows pH in the dishwater samples 
from the machines. The pH varied 
from 9.5 to 11 at 65°C. The pH, which 
is directly related to the logarithm of 
the hydroxyl ion concentration, var 
ies for the four kitchens, but there is 
no mathematical correlation between 
conductivity and pH in the dish- 
water from the different kitchens. 
Conductivity is affected by the total 
ion concentration, not by only the 
hydroxyl ion concentration of the 
solution 

The dry matter content of the 
different dishwater samples was < | 
(w/w). The reason is that food resi 
dues are broken down mechanically 
by the pump and the granules. The 
high pH converts fat, proteins, and 
fibres into smaller molecules in the 
solution. Surfactants and the high pH 
of the dishwater keep in dissolved 
food residues in solution. The den 
sity of the dishwater was close to 
| kg/l (0.984 + 0.004 kg/I). 

Microbiological parameters of 
dishwater and tap water samples. 
In Table 5, the level of hygiene ex 
pressed as APC, Bacillus cereus and 
Enterobacteriaceae, is given for dish 
water and tap water from the four 
sampling occasions. The concentra 
tion of microorganisms ranges from 

10 to < 10' CFU/ml in both dish 

water and tap water samples, indi 
cating that bacteria may arise from 
foodstuffs dissolved in the dishwater 
and from the tap water used to rinse 
the dishes. Bacteria can survive, even 


the high pH and temperature of the 
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Mean number of 
washing cycles 


Number of 
meals per 
washing cycle 


15] 
116 
21-38 
25 


washing cycle employed by the GD 
90 warewasher. 

Bacillus cereus was mainly found 
in the dishwater. In Sweden, 10° CFI 
ml is the limit for B. cereus in pas 
teurized milk and levels above this 
are thus regarded as a potential health 
risk (75). Almost one-third (31%) of 
the dishwater samples exhibited lev- 
els above this. In tap water samples 
as expected, 75% contained less than 
LO CFI 


exhibited levels higher than 10° CFI 


ml, but two samples (T,,T ) 


ml. The four samples with elevated 
levels of B. cereus (T,, T,, T,, T.) in 
dicated cross-contamination in the tap 
water area (Table 5) 

The Enterobacteriacedae count 


L CFI 


dishwater and tap water samples. It 


was low, : ml in 81% of both 
is worth noting that the Enterobacte 
riaceae level was above this in three 
out of four samples from kitchen 
number four, (T.), indicating cross- 
contamination of the tap water area 

Results of peptone solutions of 
model experiments, Step |. Afte: 
the granules had been in contact with 
dishwater or tap water for 8 hours at 
room temperature, then drained and 
left at room temperature for 16 hours, 
the range of APC in the peptone so 
lutions was < 10 to < 10' CFU/g gran 
ules (Table 6). This is the same range 
as that found for the dishwate: 
samples. In the peptone samples with 
granules that had been in contact with 
tap water, there seems to be a slight 
tendency towards higher levels, the 
range of APC being < 10 to < 10° CFI 
g granules 

Over half of the samples that had 
been in contact with dishwater (63%) 


showed no detectable levels of 
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FIGURE 2. 


Measured conductivity in warewashing water samples at 65°C 


Conductivity at 65°C in dishwater 
from four kitchens; D1-D4 


5 


Conductivity (mS/cm) 


0 Dees 


Occasion 1 Occasion 2 


0 D1, 65°C + D2, 65°C 


FIGURE 3. 


Occasion 3 Occasion 4 


xX D3, 65°C © D4, 65°C 


Measured pH in warewashing water samples at 65°C 


pH at 65°C in dishwater 
from four kitchens; D1-D4 
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B. cereus (< 10 CFU/g granules) and 
19% of the samples showed levels of 
> 10° CFU/g granules. The pattern is 
similar for samples in which the gran- 
ules had been in contact with tap 
water. Almost three quarters (72%) 
showed levels of < 10 CFU/g gran- 
ules and 16% had levels > 10* CFU/g 
granules. 

Most of the samples, 84% dish- 
water samples and 66% tap water 


samples, had undetectable amounts 


802 


Occasion 2 
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Occasion 3 Occasion 4 


x D3,65°C D4, 65°C 


of Enterobacteriaceae. However, 
samples in which the granules had 
been in contact with tap water 
showed higher values of Enterobac- 
teriaceae compared to tap water 
sample itself. 

Results of peptone solutions 
from model experiments, Step 2. 
Compared with results from Step 1, 
there was an increased range (10 — 
10° CFU/g granules) of APC in the 
samples with granules that had been 
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in contact with dishwater. These moist 
granules had been stored at room 
temperature for a total of 40 hours. 
For granules exposed to tap water, 
the range was similar to that in Step 
1, and in tap water samples them- 
seives (7. F,, 1, 7): 

Over half (66%) of the samples, 
in which the granules had been in 
contact with dishwater had undetect- 
able levels of B. cereus (< 10 CFU/g 
granules). One quarter of the samples 
contained levels of > 10° CFU/g gran- 
ules. The pattern is similar for samples 
in which granules had been in con- 
tact with tap water. Over half (59%) 
showed levels of < 10 CFU/g gran- 
ules and 19% contained levels of 
> 10° CFU/g granules. 

As in Step 1, most of the dish- 
washer samples from Step 2 had un- 
detectable levels of Enterobacteri- 
aceae. Enterobacteriacede were more 
frequent in tap water samples than 
in dishwater samples and the levels 
were generally higher. One-third of 
the samples that originated from tap 
water (34%) showed levels of > 10° 
CFU/g granules (Table 7). 

Results for granule samples 
from model experiment, Steps | 
and 2. Dry, clean granules direct from 
the supplier were used in the experi- 
ments as unused granules, and no 
mesophilic microorganisms, B. cereus 
or Enterobacteriaceae, were detected 
on them before the experiments. 
Granules left in dishwater and tap 
water, however, showed varying 
amounts of microorganisms (Table 8). 
Half of the samples kept in dishwa 
ter (DG.) showed a total overgrowth 
of mesophilic microorganisms ana- 
lyzed for APC after Step 1, and three- 
fourths had levels > 100 CFU/g gran- 
ules. For granules left in tap water 
(TG, ) there is an increase in microor- 


ganisms from Step 1 to Step 2, 
whereas for granules kept in dishwa- 
ter the number of samples exceed- 
ing 300 CFU/g granules is less in Step 
2 (18%) than in Step 1 (57%). The 
patterns are similar for the granules 
kept in peptone solutions for Step 1 
and Step 2 (Tables 6 and 7). 

No Enterobacteriacedae were de- 
tected among the granules after the 
first or the second day, which indi- 





TABLE 5. 


T, -T,,(CFU/ml). Total number of samples 16 


Kitchen Sample 


<10' < 10? 


n + 6 
(%) (25) (38) 


*15 samples 


APC 


<10? <10*, <10' <10? <10° 


2 5 
(12) | (31) 


2 
4 | 12 0 2 


(25) = (6) | (75) @) (12) 


D, and T, means dishwater and tap water, respectively, for Kitchen i 


cates that Enterobacteriaceae found 
in the dishwater and the tap water 
prefer the liquid rather than the sur- 


face of the granules. 


DISCUSSION 


The four service kitchens differed 
in the type of food cooked and the 
way in which it is handled, and con- 
sequently in the flow of wares 
through the warewash machines. In 
spite of this, none of the kitchens 
deviated significantly regarding the 
microbiological results of the dishwa- 
ter solution analyses. This indicates 
that the process in the machine, in- 
cluding elevated temperature, dosage 
of detergent and cleaning with blast- 
ing granules, is a safe procedure for 


warewashing. 


Cross-contamination on the sink 
area faucet used for pre-rinsing of the 
wares was clearly indicated at one 
food service establishment (Kitchen 
t) by the higher level of Enterobac- 
teriaceae. The microbiological qual- 
ity of drinking water is not determined 
by APC of mesophlic microorganisms, 
Bacillus cereus or Enterobacteri- 
aceae, but specifically by the analy- 
sis for Escherichia coli and fecal 
coliforms < 1 CFU/100 ml and colifom 
100 ml (77). With 
an elevated level of Enterobacteri- 
+ (T4), the 


probability of finding these specific 


bacteria <10 CFU 
acede, seen in Kitchen 


microorganisms increases. Although 
bacterial contamination is found on 
almost all surfaces in foodservice 
kitchens, those with the highest level 


of contamination were water faucets, 
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Bacillus cereus 


<10* | <1 


Microbiological levels in dishwater samples, D -D,, and tap water samples, 


Enterobacteriaceae 


<10' <10? <I0° 


2 13 0 3 0 
(12) | (81) @) (19) ©) 


according to Chen et al. (3). Contami- 
nation by B. cereus was more uni- 
form at the four foodservice estab- 
lishments. The presence of B. cereus 
indicated cross-contamination on the 
faucet in the pre-rinsing area in one 
of four samples from each establish- 
ment. 

Conductivity is commonly used 
as a detergent dosing parameter in 
warewashers. The results of this study 
show that the conductivity varies from 
kitchen to kitchen and is dependent 
both on the type of detergent and the 
way it is set to control the dosage. 
Three kitchens used the same deter- 
gent. The conductivity values at each 
kitchen remained essentially constant 
over the four different sampling oc- 
casions, with no noticeable drop in 


either conductivity or pH that would 
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TABLE 6. Microbiological levels in peptone solutions from model experiments, Step |, (CFU/g 
granules). Granules in contact with dishwater, D_, - D,,,and granules in contact with tap water, 
T,,-T,,- Total number of samples 32 


Kitchen Sample APC Bacillus cereus Enterobacteriaceae 


< 10' < 10? < 10°< 10* < 10°) < 10' <10? <10® <10* | <10' <10? < 10% <10‘ 


ll 4 8 0 
(31) (44) (12) (0) 


3 | 
2 


‘4 7 8 3912 42 2 
(%) (13) (28) (22) (28) (9) | (72) (6) _—(6)_~_—('8) 


D. and T, means dishwater and tap water, respectively, for Kitchen i and Step j 


FIGURE 4. APC found in dishwater and tap water, and in peptone solutions from 


have indicated a failure in the dos- 
model experiments, expressed as log CFU/g granules 


age system. In this respect, the mi- 
crobiological levels found represent 
normal working conditions for the 


warewash machines. 


Aerobic Plate Count — Original solutions and 
Peptone solutions from Model Experiments _ the APC for dishwater in this study 


was 2.6 + 0.8 log/ml (n = 15). This 


The mean logarithmic value of 


level is significantly (P< 0.05) lower 

[i Dishwater samples than that found by Mospuye and von 
Holy (9) of 4.0 + 1.2 log/ml (n = 18). 

C1 Tap water samples Their study was based on 200 food 
samples and 18 dishwater samples, 
and they concluded that the quality 
and safety of food samples from street 
vendors were acceptable. Further- 


more, the range was narrower in the 


Log CFU/ g granules 


present study on warewash machines 


- ae (1.0 — 4.0 log CFU/ml compared with 


3.2 — 6.4 log CFU/ml). These levels 





Model Experiments, 24 hours Model Experiments, 48 hours can be compared to the APC limit for 


food samples, which in England is 


Type of sample 10° CFU/g (10) and in Japan is 10 
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re) 8 ee oe erie Re lol ol dol Reema Moda tue le) (Ol LO) L7 
granules). Granules in contact with dishwater, D , - D,,,and granules in contact with tap water, 
T , —T,,,- Total number of samples 32 


Kitchen | Sample APC Bacillus cereus 


Enterobacteriaceae 


<10' <10? <10°? <10* <105 <10' < 10? <10? <10* <10' < 10? < 10° <10‘ 


| | 2 
io | 3 5 13 ir 2.5 6 9 
(%) (31)__(3)_ (9) (16) (40) | (59) (6) (16) (19) | (28) (34) (3)_—(34) 


D, and T, means dishwater and tap water, respectively, for Kitchen i and Step j 


FIGURE 5. Concentration of Bacillus cereus found in dishwater and tap water, CFI 


g (7). Furthermore, according to 
and in peptone solutions from model experiments, expressed as log CFU/g granules 


Nichols et al. (77), the APC should 
not exceed 10° CFU/ml for ice used 
Bacillus cereus — Original solutions and for retail purposes. The recom- 

. . mended limit for Enterobacteriacedae 

Peptone solutions from Model Experiments a eae eee 


is 100 CFU/100 ml for ice used for 


——— : ck te 


cooling drinks (77) 


@ Dishwater samples In the German industrial stan 
dard, DIN 10150:2001-4 for commer- 





CO Tap water samples : 
. - cial multitank transport dishwashers, 


500 CFU/ml Cog, = 2.7) is stated as 
‘ ae 

the critical value for the last dishwa- 
ter, before the final rinse (4). This 
process is, however, different from 


that in a granular warewash machine 


Log CFU / g granules 


in which all the water is recirculated 
and the inflow of fresh water is cre- 


ated by the final rinse cycle. The dish- 


Model Experiments, 24 hours Model Experiments, 48 hours 


water is continuously pumped for 


Type of sample ward in the multitank machine, so that 
the dirtiest water is found at the start 


of the washing cycle and the cleanest 
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TABLE 8. APC analysis of granules, Step | and Step 2 (CFU/g granules). Granules in contact with 


dishwater, DG .-DG,,, and granules in contact with tap water,TG -TG,,. Total number of samples 
16 


Kitchen | Sample APC Step | APC Step 2 
<10' <10? <300 >300 <10' <10? <300 >300 


iz 2 | | 
4 4 5 3 3 2 5 
(%) (25) (25) GBI) (18) (%) (18) (12) 25) 


DG, and TG, means granules immersed in dishwater and tap water, respectively, for Kitchen i and Step j 


FIGURE 6. Concentration of Enterobacteriaceae found in dishwater and tap water, 


at the end. The average concentra- 
and in peptone solutions from model experiments, expressed as log CFU/g granules 


tion of microorganisms in a batchwise 


machine such as the GD 90 would 
Enterobacteriaceae — Original solutions and oP’ hishes nay ee 
: i rent water How as in the multitank 

Peptone solutions from Model Experiments 


machine. 
In Figure 4 it can be seen that 
the level of microorganisms was 
. iO arf j re aT ‘ i ‘ bs 
Bl Dishwater samples higher in dishwater than in tap wa 
é ter. The level of mesophilic microor- 
UO Tap water samples 
ganisms, as determined by APC, is 
constant with time in the dishwater, 
whereas in the tap water samples it 


increases with time from original 


ey ey: | samples to Step | samples and to Step 
oo . 2 samples. This indicates the influ- 
5 a a ence of pH in the dishwater, which 


Log CFU /g granules 


Model Experiments, 24 hours Model Experiments, 48 bakes has a retarding effect on the growth 


of microorganisms on the drained 
Type of sample granules. 
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The presence of B. cereus is con- 
firmed in the warewashing area by 
the dishwater and tap water samples. 
The levels found in the peptone so- 
lutions from granules that were left 
standing for one or two days at room 
temperature were not increased, ac- 
cording to the model experiments 
conducted for 24 hours and 48 hours, 
(Fig. 5). 

The levels of Enterobacteriaceae 
are low in the dishwater and tap water 
samples. For the peptone samples 
with granules kept in tap water solu- 
tions, the level increases with time 
because of the lack of pH restriction, 
(Fig. 6). For the samples with gran- 
ules kept in dishwater solutions, the 
level of Enterobacteriaceae is low but 
increasing with time, although not as 
fast as in the samples originated from 
tap water. Once again, this demon- 
strates the influence of pH, and the 
risk of contamination from Entercbac- 
teriaceae on the drained granules is 


less likely in the warewashing area. 


CONCLUSIONS 


The results of this study clearly 
indicate that the washing procedure 
in a warewasher controls the micro- 
biological level better than the most 
basic level of manual dishwashing, 
where access to clean running water 
may be a problem (9). In addition, 
lower temperatures for both washing 
and rinsing are necessary in manual 
dishwashing, resulting in a tempera- 
ture close to the optimum of 37° — 
40°C for mesophilic bacteria, includ- 
ing Enteorobacteriaceae and several 
other pathogenic microorganisms. If 
the general level of microorganisms 
is kept low in the washing water, then 
the risk of contamination by harmful 
bacteria on the pots, pans and uten- 
sils, and thus the risk of transferring 


bacteria to people, will be reduced. 


Furthermore, continuous use of 
the machine during the daytime and 
standing periods overnight, during 
which the drained granules are kept 
in the machine, together with routines 
for cleaning and maintenance, ensure 
that the washing and rinsing pro- 
cesses and the granules have a safe 
status. Even in the case in which gen- 
eral maintenance instructions were 
not followed (Kitchen 3 and 4), the 
normal operation with the times and 
temperatures chosen for washing and 
final rinsing and the continuous dos- 
age of detergent maintained the wash 
water at a sufficiently safe microbio- 
logical level. The cross-contamination 
detected in the pre-rinsing area could 
be the result of poor routines and lack 
of maintenance routines in the area 


surrounding the warewash machine. 
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SUMMARY 


The safety of food served in restaurants should be a major concern to both restaurateurs 
and consumers. Hazard Analysis Critical Control Point (HACCP) programs are one means to 
assure the safety of food. The purpose of this research was to determine the extent to which 
prerequisite and HACCP programs were implemented in independent restaurants in lowa and 
assess potential barriers to implementing food safety practices. 

Approximately 8% of the restaurant managers indicated that they have a comprehensive 
HACCP plan in place. The majority of prerequisite programs were not implemented. Multiple 
linear regression analyses indicated having an employee with the responsibility for overseeing 
food safety was positively related to the number of food safety practices implemented. Female 
managers were more likely to implement food safety practices than their male counterparts. 
Additionally, there was a positive relationship between managers’ education and the number of 
food safety practices implemented. 
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INTRODUCTION 


Restaurants are an integral part 
of today’s society, with 40% of all 
adults eating in a restaurant on a typi- 
cal day (11). It is predicted that res- 
taurant industry sales will reach $426 
billion in 2003, a significant increase 
from $407 billion in 2002 (10). While 
industry sales are increasing, con- 
sumer confidence in food safety in 
restaurants has decreased. In 1995, 
50% of the people surveyed believed 
in the restaurant industry’s ability to 
ensure the well being of customers, 
compared to 39% in 2000 (1). In view 
of these statistics, it is imperative that 
restaurant managers be committed to 
food safety. 

Significant emphasis has been 
placed on Hazard Analysis Critical 
Control Point (HACCP) programs for 
foodservice operations because 
“implementation of HACCP programs 
by the establishments will profoundly 
enhance their role in the protection 
of public health” (5). However, 
HACCP programs represent a new, 
more detailed approach to food safety 
for restaurants compared to traditional 
visual inspections and microbiologi- 
cal testing. 

Traditional visual foodservice in- 
spections, which usually represent 
one point in time, are based on indi- 
vidual judgments of inspectors, and 
inspectors often rate operations dif- 
ferently than peers do (3). In 1992, 
300 people became infected with a 
gastrointestinal illness after dining in 
a restaurant that had passed one vi- 
sual inspection two days before and 
another inspection immediately after 
the report of the outbreak (72). Kassa, 
Harrington, Bisesi, and Khuder (8) 
found no correlation between the 
results of microbial testing and those 
of visual inspections. Limitations in 
traditional approaches support the 
need for and development of HACCP 
in foodservice. 

Even though HACCP is valuable 
in assuring the safety of food served, 


there are barriers to implementation. 


Almanza and Ghiselli (2) found that 


managers in a grill-type restaurant are 


limited in the hours they can spend 


on any task, and implementing a 
HACCP plan requires a strong com- 
mitment and dedication. They found 
that once a HACCP system is estab- 
lished, it takes a manager approxi- 
mately two hours a day to complete 
the necessary forms associated with 
HACCP, which would average about 
$6,700 per year of a manager’s time. 
Managers must make choices that 
reflect their belief that the cost of a 
HACCP program is outweighed by 
considerations of what is in the best 
interest of public health (2). 

In the school foodservice seg- 
ment, time to establish the HACCP 
program, time and labor costs to run 
the program on a daily basis, em- 
ployee training, and union problems 
have been identified as barriers to 
HACCP implementation (7, 13, 14, 
15). Giampaoli, Sneed, Cluskey, and 
Koenig (6) found that employees’ 
discomfort with change and inad- 
equate time for training were barri- 
ers. 

Many foodservice operations do 
not have appropriate prerequisite 
programs in place to implement 
HACCP. These programs are the foun- 
dation upon which HACCP is built 
and without which HACCP programs 
cannot be implemented (9). Prereq- 
uisite programs, designed to protect 
food while it is in storage and pro- 
duction, include cleaning and sani- 
tizing; chemical control; facilities; 
personal hygiene; pest control; pro- 
duction equipment; receiving, storage 
and shipping; specifications; supplier 
control; traceability and recall, and 
training (9). In Youn and Sneed’s (16) 
study of school foodservice directors, 
prerequisite programs most often 
lacking were written procedures for 
cleaning and sanitizing equipment, 
temperature logs, written procedures 
for cleaning the facility, standardized 
recipes, assurance or documentation 
from suppliers that they follow a 


HACCP program, and procedures to 
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check the temperatures of refrigerated 
and frozen foods upon receiving. 

Three significant factors have 
been found that lead managers to be 
more favorable toward HACCP: 
knowledge, training, and practice. 
Although it is believed that increased 
knowledge improves food safety 
practices, there is little research re- 
lated to whether food safety certifi- 
cation programs and the way they are 
taught change food handling behav- 
iors of foodservice workers and man- 
agers. Bryan (3) surmises that train- 
ing courses are usually short in dura- 
tion, and the information in them is 
used only to the degree that the 
foodservice worker understands it 
and is motivated to use it. 

There is a paucity of research 
related to food safety, HACCP prereg- 
uisite programs, and HACCP imple- 
mentation in restaurants. The overall 
goal in this study was to determine 
the extent to which prerequisite and 
HACCP programs are implemented in 
independent and small chain restau- 
rants in Iowa. Specific objectives of 
this study are the following: (1) Deter- 
mine if restaurants have prerequisite 
programs, necessary for HACCP imple- 
mentation in place, (2) Analyze res- 
taurant managers’ perceptions of 
HACCP and their interest in imple- 
menting a HACCP program, and (3) 
Assess the HACCP components that 
are already in place in restaurants in 


lowa. 


METHODS 


Sample 


A total of 800 questionnaires were 
mailed to a sample of Iowa restaurant 
managers. Eighty-eight questionnaires 
were retuned because of wrong ad- 
dresses and 22 were returned by 
respondents who stated that their 
restaurants were no longer in busi- 
ness. Disregarding these 110 reduced 
the sample size to 690. Of the 690 


usable questionnaires, 131 were re- 
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TABLE |. Characteristics of lowa restaurant managers 


(N = 131) 


Characteristic 
Age 

30 years or younger 
31 — 50 years 

51 — 65 years 

Over 65 years 
Gender 

Male 

Female 

Education 

High School 

Some College 
Bachelor’s Degree 
Graduate Degree 
Years in foodservice 
5 years or less 

6 — 15 years 

16 — 25 years 

26 years or more 
Food safety certification 
No 

Yes 


ServSafe® 


Serving It Safe 
Other 


77 
54 


39 


0 0 
14 25.9 


* Percentages may not total 100% because of non-response to a ques- 


tion. 


turned, for a response rate of 19%. 
The sample consisted only of restau- 
rants that are independently owned 
and operated or small chains (less 
than 10 units). Large chain operations 
were excluded from the study be- 
cause management in such opera- 
tions may be more proactive to HACCP 
implementation because of greater 
resource availability and corporate 
support. Independent restaurant man- 
agers will have a greater need for 


external support from groups such as 


the Cooperative Extension Service, 
state restaurant associations, and the 


National Restaurant Association. 


Survey instrument 


The four-part questionnaire dev- 
eloped to collect data took approxi- 
mately 15 minutes to complete. The 
Iowa State University Committee on 
the Use of Human Subjects in Re- 
search approved the research protocal 


and questionnaire. 
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Part one included 32 questions 
to determine practices related to pre- 
requisite and HACCP programs that 
have been implemented. Responses 
to the questions were “yes”, “no”, “no, 
but have interest”, and “don’t know”. 
Two open-ended questions asked 
about other food safety practices used 
and practices that managers planned 
to implement. 

Part two, consisting of four ques- 
tions, was used to determine restau- 
rant managers’ need for Cooperative 
Extension’s assistance in training 
employees with regard to HACCP and 
food safety. Preference for methods 
of disseminating the information in 
these educational programs was also 
identified. 

Part three determined restaurant 
managers’ attitudes about HACCP and 
barriers to HACCP implementation in 
their operations. The 13 questions 
were answered on a 5-point scale: 
strongly disagree, disagree, neutral, 
agree, and strongly agree. 

Part four consisted of demo- 
graphic questions. Six questions re- 
quested demographic information 
about the restaurant and five ques- 
tions requested information about the 
restaurant manager. 

Two pilot tests were conducted, 
the first with graduate students in the 
Hotel, Restaurant, and_ Institution 
Management program at Iowa State 
University (n = 7), and the second 
with restaurant managers from two 
independent restaurants (n = 5). All 
suggestions from the participants were 
considered, and the questionnaire was 
revised based on the recommenda- 


tions of the pilot test groups. 


Data collection 


The questionnaire, cover letter, 
and postage-paid return envelope 
were mailed to the study sample. An 
identification code number was as- 
signed to each questionnaire for fol- 
low-up purposes, and respondents 


were ensured of confidentiality. 


I a Ea 





TABLE 2. 


Characteristic 


Amount of food produced from scratch on-site 


90% or greater 
51 —89% 

11 —50% 

10% or less 


Average Check 
Breakfast 
Do not serve breakfast 
$3.99 or less 
$4.00 — $7.99 
$8.00 — $11.99 
$12.00 and up 


Lunch 

Do not serve lunch 
$5.99 or less 

$6.00 — $11.99 
$12.00 — $17.99 
$18.00 and up 


Dinner 

Do not serve dinner 
$6.99 or less 

$7.00 — $12.99 
$13.00 — $18.99 
$19.00 and up 


Seating Capacity 
Up to 49 

50-99 

100 - 199 

200 or more 


Employee with primary responsibility for food safety 


No 
Yes 


Opportunity for employees to attend 

a food safety program within the last year 
No 

Yes 


Number of employees 
1-10 

11 — 30 

31-50 

51 or more 


*Percentages may not total 100% due to non-response to a question 


n 


27 
55 
27 
14 


49 
45 
30 

5 


68 
58 


95 
3| 


85 
32 
10 

2 


Characteristics of lowa restaurants (N = 131) 


The initial mailing was done in 
January 2002. Because January is typi- 
cally a slower-than-normal time for 
the restaurant industry as a whole, it 
was chosen as the initial contact 
month to assure the highest possible 
response rate. A follow-up postcard 
was mailed two weeks after the ini- 
tial mailing to those restaurant man- 
agers who had not yet replied. Those 
who did not reply after the postcard 
were sent a second questionnaire af- 
ter an additional two weeks (4) 
SPSS version 10.0 was used to 
analyze data. Frequency distributions 
were computed for all variables in 
Parts I (food safety practices), II (food 
safety training needs), III (attitudes 
towards HACCP), and IV (demograph- 
ics). Means and standard deviations 
were calculated for items in Part III. 
Principal component factor analysis 
with varimax rotation was done for all 
items included in Parts I and III. 
Based on a minimum eigenvalue of 
1.0 and an examination of a screen 
plot to determine the point of discon- 
tinuity, the number of factors was 
selected. A Cronbach alpha reliability 
coefficient was calculated to deter- 
mine the reliability for items in 
each factor identified. Multiple linear 
regression was used to determine 
the relationships between total scores 
and factor scores, and characteristics 
of restaurant managers and restau- 
rants. 

72.0 

ie RESULTS 

Characteristics of restaurant 

65.2 

24.2 

7.6 
1.5 


managers/restaurants 


Characteristics of restaurant man- 
agers responding to the questionnaire 
are presented in Table 1. In a similar 
study in school foodservice (15), the 
majority of managers also were be- 
tween 31 and 50 years of age, with 
the 51 — 65 age range accounting for 
the second greatest number. About 


half (53%) of the respondents were 
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TABLE 3. 
implementation in lowa restaurants (N= 131) 


Food Safety Practices 


Cleaning/Sanitizing 

All employees trained on cleaning and sanitation practices 
Written specifications for cleaning and sanitizing all equipment 
Chemical Control 

Documented procedures for chemical storage 

Equipment 

Preventative maintenance schedules 


Equipment certified by the National Sanitation 
Foundation (NSF) 


Equipment temperature calibration schedules 
Temperature logs for all cooling equipment 
Temperature logs for all heating equipment 
Facilities 

Written specifications for cleaning the facility 


A linear product and traffic flow that minimizes 
cross contamination 


Food Production 


Procedures to check the final internal temperature 
of cooked foods 


Procedures for checking the internal temperature 
of foods while cooling 


Standardized recipes with critical control points 


Procedures to take and record the temperatures 
of all potentially hazardous foods as they flow 
through the restaurant 


Personal Hygiene 


A policy on the use of gloves 

A policy on the use of hair restraints 
A policy on handwashing 

Pest Control 


Routine spraying by pest control operator 
Receiving and Storage 

Thermometers in refrigerators 
Thermometers in freezers 


Procedures to assure potentially hazardous foods 
are put under refrigeration quickly upon receiving 


Thermometers in dry storage 
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Yes 


n (%) 


120 (90.9) 
63 (47.7) 


48 (36.4) 


80 (60.6) 
80 (60.6) 


33 (25.0) 
27 (20.5) 
26 (19.7) 


89 (67.4) 
78 (59.1) 


98 (74.2) 


95 (72.0) 


75 (56.8) 
66 (50.0) 


107 (81.1) 
95 (72.0) 
94 (71.2) 


107 (81.1) 


132 (100) 
128 (97.0) 
122 (92.4) 


74 (56.1) 


No 


n (%) 


8 (6.1) 
57 (43.2) 


71 (53.8) 


41 (31.1) 
18 (13.6) 


77 (58.3) 
88 (66.7) 
89 (67.4) 


28 (21.2) 


29 (22.0) 


42 (31.8) 
51 (38.6) 


22 (16.7) 
28 (21.2) 
32 (24.2) 


Food safety practices indicating prerequisite programs and HACCP program 


No, but 
have 
interest 
n (%) 


Don’t 
know 


n (%) 


2 (1.5) 
11 (8.3) 


9 (6.8) 


2 (1.5) 
24 (18.2) 


7 (5.3) 
2 (1.5) 
2 (1.5) 


6 (4.5) 


7 (5.3) 
11 (8.3) 





eT REDS Se ae 


TABLE 3. (Continued) 


Food Safety Practices 


Receiving and Storage 


Procedures to check temperatures when receiving food 


Specifications 


Written specifications for all ingredients and food products 


Supplier Control 


Assurance from suppliers that they follow HACCP 


or good manufacturing practices 


Procedures for checking the condition of the supplier’s 


Yes 


n (%) 


53 (40.2) 


54 (40.9) 


73 (55.3) 


36 (27.3) 


delivery trucks (i.e. sanitation, temperature) 


Training 


All employees trained on safe food handling procedures 


All employees trained on personal hygiene 


HACCP 
Food product flow charts 


HACCP team 


Temperature logs to record end-point cooking temperatures 


116 (87.9) 
115 (87.1) 


75 (56.8) 
21 (16.7) 
19 (14.4) 


A comprehensive Hazard Analysis Critical Control Point 10 (7.6) 
plan (HACCP) 


male. This contrasts with studies in 
school foodservice, in which about 
90% of managers are women (6, 

15). Characteristics of restaurants in 
this study are summarized in Table 
2. In these restaurants, more than 60% 
of the food served is made from 
scratch. Less than half have an indi- 
vidual with primary responsibility for 


food safety. 


Food safety practices related 
to prerequisite and HACCP 
program components 


Prerequisite programs in 10 ar- 
eas were explored: Chemical Control, 
Cleaning/Sanitizing, Equipment, 
Facilities, Food Production, Specifi- 
cations, Supplier Control, Pest Con- 


trol, Receiving and Storage, and Train- 


ing. Practices that indicate implemen- 
tation of these prerequisite programs 
and HACCP components in Iowa 
restaurants are presented in Table 3. 

When responding to the open- 
ended question about the practices 
currently being used in the restau- 
rant, the majority of restaurant man- 
agers stated that they use gloves, la- 
beling and dating, and common 
sense. Other practices that were cited 
were first-in first-out (FIFO) rotation, 
continuous training, and use of sani- 
tizer on tabletops. Two managers 
stated they have handwashing sched- 
ules for employees. When respond- 
ing to the second open-ended ques- 
tion concerning what they planned 
to implement, responses included 
written procedures for cleaning and 
maintaining equipment and continu- 


ous training. 
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No,but Don’t 

No have know 
interest 

n (%) n (%) n (%) 


60 (45.5)  17(129) 1(8) 


66 (50.0) 8(6.1)  2(I.5) 


25 (18.9) 8 (6.1) 22 (16.7) 


69 (52.3)  17(12.9) 9 (68) 


5(3.8)  0(0) 
4(3.0)  1(8) 


3(2.3)  1(8) 
15 (11.4) 10 (7.6) 
139.8) 2(1.5) 
5 (11.4) 8 (6.1) 


Principal components factor 
analysis was done on the 32 ques- 
tions related to prerequisite and 
HACCP programs. SPSS was not able 
to factor the variables because of the 
lack of variance in responses. 

Multiple Linear Regression was 
used to examine the relationships 
between the total practices score (de- 
pendent variable) and restaurant 
managers’ characteristics (age, gen- 
der, education, certification, and years 
of experience in foodservice) and 
restaurant characteristics (amount of 
on-site food production, seating ca- 
pacity, whether employee(s) has pri- 
mary responsibility for food safety, 
whether a certification course was of- 
fered within the last year, and the 
number of employees) as indepen- 


dent variables. The relationship be- 
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tween the total practices score and 
restaurant managers’ characteristics 
was not significant. However, the re- 
lationship between the total practices 
score and restaurant characteristics 
was significant (F = 4.511, P<0.001). 
The significant independent variable 
in the model was restaurants having 
an employee with primary responsi- 
bility for implementing and monitor- 
ing food safety practices (8 = 0.357, 
P<0.001). Youn and Sneed (15) also 
found that having an employee re- 
sponsible for implementing and 
monitoring food safety practices was 
related to the number of food safety 
practices implemented in school 


foodservice. 


Barriers to following food safety 


practices 


Restaurant managers’ perceptions 
of barriers to following food safety 
practices are shown in Table 4. Prin- 
cipal components factor analysis with 
varimax rotation was used for the 15 
barriers to determine if there were 
fewer underlying factors. Two factors 
were extracted. 

The first factor, which was named 
HACCP, consisted of nine barriers to 
following food safety practices. The 
second factor, named resources, con- 
sisted of six items. Both factors are 
shown in Table 4. To determine the 
reliability of each item in the factor, a 
Cronbach alpha was calculated. The 
Cronbach alphas for the factors 
(HACCP and Resources) were .88 and 
.78, respectively. For both factors, the 
item-total statistics showed that de- 
leting any item would decrease the 
alpha. Therefore, all items were re- 
tained. 

A Cronbach alpha calculated for 
all 15 items was .89. The item-total 
statistic for this model also showed 
that deleting any item would decrease 
the alpha. Therefore, because the al- 
pha was high for all items, analysis 
used one total barrier score. 

Six Multiple Linear Regression 


models were produced, using the to- 


tal barriers score, HACCP factor score, 
and resources factor score as the de- 
pendent variable, and restaurant man- 
agers’ characteristics (age, gender, 
education, certification, and years of 
experience in foodservice) and the 
restaurant characteristics (amount of 
on-site food production, seating ca- 
pacity, whether an employee(s) has 
primary responsibility for food safety, 
whether a certification course had 
been offered within the last year, and 
the number of employees) as inde- 
pendent variables. For the first model, 
the relationship of the total barriers 
score and the characteristics of the 
restaurant was not statistically signifi- 
cant. However, when the model was 
used for testing the relationship be- 
tween the total barriers score and the 
characteristics of the managers, the 
relationship was significant ( F =3.478, 
P = 0.006). Gender (f8 = -0.218, P = 
0.016) and educational level (& = 
0.194, P= 0.028) were significant in- 
dependent variables. For gender, the 
results showed that males rate food 
safety barriers higher than do their 
female counterparts. As the educa- 
tional level of restaurant managers 
increased, their rating of barriers de- 
creased. 

The model testing the relation- 
ship between the HACCP factor score 
and demographic characteristics of 
the restaurant was not significant. 
However, the model testing the rela- 
tionship between the characteristics 
of the managers and HACCP was 
significant (F = 3.663, P= 0.004), and 
educational attainment of the man- 
ager (8 = 0.251, P = 0.004) was the 
significant individual characteristic. 
The models testing the relationship of 
the resources factor total was not 
significant for either the characteris- 
tics of the manager or characteristics 


of the restaurant. 


DISCUSSION 


These results indicate that there 


are important food safety practices 
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that restaurateurs have not imple- 
mented. Many of these practices rep- 
resent prerequisite programs that 
must be in place before HACCP can 
be implemented. Restaurant manag- 
ers could use these survey questions 
as a self-assessment tool to evaluate 
current practices and identify areas 
where improvement is needed. 

This research suggests that as- 
signing responsibility for food safety 
to specific employees increases the 
number of food safety practices 
implemented in restaurants. Also, 
educational level should be consid- 
ered in the hiring process, as manag- 
ers with higher educational attain- 
ment are more likely to implement 
food safety practices. Further, less 
than half of all managers indicated 
that they had been certified in food 
safety, which means that marketing 
these programs by state restaurant 
associations, Cooperative extension, 
and other entities should be empha- 
sized. More opportunities are needed 
for basic food safety training of em- 
ployees at the restaurant level. 

Resources were identified as a 
barrier to HACCP implementation. 
With most restaurants operating on a 
low profit margin, food safety train- 
ing programs must be cost effective. 
Extension or state restaurant associa- 
tions could develop a model HACCP 
program that would aid restaurant 
owners and managers in implement- 
ing such programs. However, some 
practices related to food safety can 
be implemented with little or no cost 
to the operation. Checking tempera- 
tures of food as it arrives, developing 
a policy on handwashing, placing 
thermometers in dry storage, and re- 
cording end-point cooking tempera- 
tures are all steps that a manager can 
take, with little time and minimal ef- 
fect on the bottom line, to help en- 
sure the safety of food. 

Results from this study indicate 
that many restaurants do not have 
written policies and procedures. 


These need to be developed to pro- 





TABLE 4. 
(N= 131) 


Restaurant managers perceptions’ of barriers to following food safety practices 


Potential Barriers* Mean + sd? Frequency of Responses‘ (%) 


HACCP (a=.88) 


Employees had more opportunities 
for training at the restaurant 
conducted by a manager 


33 (25.0) 


Employees had more training 


18 (13.6) 
outside of operation 


We could implement a HACCP program 8 (6.1) 
We documented food flow 27 (20.5) 


and temperatures 


We had a model HACCP plan to follow 11 (8.3) 


| would be interested in implementing 9 (6.8 ; 9 (6.8) 
a HACCP program in my restaurant 

HACCP would be very beneficial to 8 (6.1) 
helping us achieve our business goals 

HACCP is critical to the long-term 
success of my restaurant 


48 (36.4) 9 (6.8) 


We could hire a food safety consultant 34 (25.8) 4 (3.0) 


Resources (a=.78) 


Employees were more motivated 
to implement food safety procedures 


29(22.0) 29 (22.0) 


Managers had more time to implement 
food safety procedures 


5(3.8) 37 (28.0) 19 (14.4) 


We had more money to devote 
to food safety 


3.5+ 1.1 14 (10.6) 34 (25.8) 27 (20.5) 


a52%:1.1 
Rat 12 


We did not have high levels of turnover 11 (8.3) 40 (30.3) 


45 (34.1) 


25 (18.9) 


Employees had more time to implement 22 (8.3) 


food safety procedures 


5 (3.8) 9 (68) 


Our facilities were designed differently 3.0 + 1.0 8 (6.1) 28(21.2) 42 (31.8) 8 (6.1)? 


*The stem “Food safety in my restaurant would improve if” was used for all questions 
*Mean + Standard Deviation 


‘A five-point scale was used for responses. Strongly disagree (SD) was coded as 5; disagree (D) as 2; neutral (N) as 
3; agree (A) as 4; and strongly agree (SA) as 5. 


vide the basis for training and HACCP 
implementation. Model standard op- 
erating procedures for restaurants 
could be developed similar to those 
developed for school foodservice, to 


save time for operators, (these are 


posted at www.iowahaccp. iastate. 
edu). 

Restaurateurs also should con- 
sider giving one or two employees 
primary responsibility for food safety, 


as it was shown that this affects the 
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number of food safety practices imple- 
mented. This relationship has been 
found in both school foodservice and 
restaurants, so it may be a key to 
successful implementation of food 


safety and HACCP programs. 
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International Association for 


Food Protection. 


Call for Nominations 
2004 Secretary 


A representative from education will be elected in March of 2004 
to serve as IAFP Secretary for the year 2004-2005. 


Send letters of nomination along with a biographical sketch to the 
Nominations Chairperson: 


Samuel A. Palumbo 
826 Havenshire Road 
Naperville, Illinois 60565-6187 
Phone: 708.563.8287 
Fax: 708.563.1873 
E-mail: palumbo@iit.edu 


The Secretary-Elect is determined by a majority of votes cast through 
a mail vote taken in March of 2004. Official Secretary duties begin at 
the conclusion of IAFP 2004. The elected Secretary serves as a Member 
of the Executive Board for a total of five years, succeeding to President, 
then serving as Past President. 

For information regarding requirements of the position, contact 
David Tharp, Executive Director, at 800.369.6337 or 515.276.3344; 
Fax: 515.276.8655; E-mail: dtharp@foodprotection.org. 


Nominations close October 31, 2003. 
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International Association for 


Food Protection. 


Award 


Nominations 


The International Association for Food Protection welcomes your 
nominations for our Association Awards. Nominate your colleagues for 
one of the Awards listed below. You do not have to be an IAFP Member to 
nominate a deserving professional. To request nomination criteria, contact: 


International Association for Food Protection 
6200 Aurora Ave., Suite 200W 

Des Moines, Iowa 50322-2864 

Phone: 800.369.6337; 515.276.3344 

Fax: 515.276.8655 

Web site: www.foodprotection.org 

E-mail: info@foodprotection.org 


Nominations deadline is March 15, 2004. You may make multiple 


nominations. All nominations must be received at the IAFP office by 
March 15, 2004. 


# Persons nominated for individual awards must be current IAFP Members. 
Black Pearl Award nominees must be companies employing current [AFP 
Members. NFPA Food Safety Award nominees do not have to be IAFP 
Members. 


Previous award winners are not eligible for the same award. 


Executive Board Members and Awards Committee Members are not 
eligible for nomination. 


Presentation of awards will be during the Awards Banquet 
at IAFP 2004 — the Association’s 91st Annual Meeting in Phoenix, 
Arizona on August 11, 2004. 
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Black Pearl Award — Award Showcasing 
the Black Pearl 


Presented in recognition of a company’s 


outstanding achievement in corporate 
excellence in food safety and quality. 


Sponsored by Wilbur Feagan and F&H Food 
Equipment Company 





Fellow Award — Distinguished Plaque 


Presented to Member(s) who have con- 
tributed to IAFP and its Affiliates with quiet 
distinction over an extended period of time. 


Honorary Life Membership Award — 
Plaque and Lifetime Membership in [AFP 


Presented to Member(s) for their devotion 
to the high ideals and objectives of [AFP 
and for their service to the Association. 


Harry Haverland Citation Award — 
Plaque and $1,000 Honorarium 


Presented to an individual for years of 
devotion to the ideals and objectives of IAFP. 


Sponsored by Silliker Inc. 


Harold Barnum Industry Award — 
Plaque and $1,000 Honorarium 


Presented to an individual for outstanding 
service to the public, IAFP and the food 
industry. 


Sponsored by NASCO International, Inc. 


Educator Award — Plaque and $1,000 
Honorarium 


Presented to an individual for outstanding 
service to the public, IAFP and the arena of 
education in food safety and food protection. 


Sponsored by Nelson-Jameson, Inc. 


Nominations will be accepted for the following Awards: 





Sanitarian Award — Plaque and $1,000 


Honorarium 


Presented to an individual for outstanding 
service to the public, IAFP and the profession 


of the Sanitarian. 


Sponsored by Ecolab, Inc., Food and Beverage 
Division 







Maurice Weber Laboratorian Award — Plaque 
and $1,000 Honorarium 


Presented to an individual for outstanding 
contributions in the laboratory, recognizing 
a commitment to the development of innovative 
and practical analytical approches in support 
of food safety. 


Sponsored by Weber Scientific 


International Leadership Award — 
Plaque, $1,000 Honorarium and Reimbursement 
to attend IAFP 2004 


Presented to an individual for dedication 
to the high ideals and objectives of IAFP and 
for promotion of the mission of the Association 
in countries outside of the United States and 
Canada. 


Sponsored by Unilever 


NFPA Food Safety Award — Plaque and $3,000 
Honorarium 


This Award alternates between individuals and 
groups or organizations. In 2004, the award will 
be presented to a group or organization in 
recognition of a long history of outstanding 
contributions to food safety research and edu- 
cation. 


Sponsored by National Food Processors 
Association 
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91ST ANNUAL 
MEETING 


General Information 


Complete the Abstract Submission Form. 


All presenters must register for the Annual 
Meeting and assume responsibility for 
their own transportation, lodging, and 
registration fees. 


There is no limit on the number of 
abstracts registrants may submit. However, 
presenters must present their presentations. 


Accepted abstracts will be published in 
the Program and Abstract Book. Editorial 
changes will be made to accepted abstracts 
at the discretion of the Program 
Committee. 


Photocopies of the abstract form may be 
used. 


Membership in the Association is not 
required for presenting a paper at [AFP 
2004. 


Presentation Format 


a 


Technical — Oral presentations will be 
scheduled with a maximum of 15 minutes, 
including a two to four minute discussion. 
LCD projectors will be available. 


Poster — Freestanding boards will be pro- 
vided for presenting posters. Poster pre- 
sentation surface area is 4’ high by 8’ wide. 
Handouts may be used, but audiovisual 
equipment will not be available. The 
presenter will be responsible for bringing 
pins and velcro. 


Call for Abstracts 


IAFP 2004 


The Association’s 91st Annual Meeting 


August 8-11, 2004 


Phoenix, Arizona 


Instructions for Preparing Abstracts 


i. 


Title — The title should be short but 

descriptive. The first letter in each word 

in the title and proper nouns should be 

capitalized. 

Authors — List all authors using the 

following style: first name followed by 

the surname. 

Presenter Name & Title — List the full name 

and title of the person who will present 

the paper. 

Presenter Address — List the name of the 

department, institution and full postal 

address (including zip/postal code and 

country). 

Phone Number — List the phone number, 

including area, country, and city codes 

of the presenter. 

Fax Number — List the fax number, 

including area, country, and city codes 

of the presenter. 

E-mail — List the E-mail address for the 

presenter. 

Format preferred — Check the box to 

indicate oral or poster format. The Program 

Committee makes the final decision on the 

format of the abstract. 

Category — Check the box to indicate which 

category best fits the subject of the abstract. 
. Developing Scientist Awards Competitions 

— Check the box to indicate if the paper is 

to be presented by a student in this comp- 

etition. A signature and date is required 

from the major professor or department 

head. See “Call for Entrants in the 

Developing Scientist Awards Competitions.” 


. Abstract — Type abstract, double-spaced, 
in the space provided or on a separate sheet 


Note: The Program Committee wili make the 


of paper, using a 12-point font size. Use no 
final decision on presentation format. 


more than 250 words. 
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Abstract Submission 


Abstracts submitted for IAFP 2004 will be 
evaluated for acceptance by the Program 
Committee. Please be sure to follow the format 
instructions above carefully; failure to do so may 
result in rejection. Information in the abstract data 
must not have been previously published in a 
copyrighted journal. 

Abstracts must be received no later than 
January 5, 2004. Return the completed abstract 
form through one of the following methods: 


1. Online: Use the online abstract submission 
form located at www.foodprotection.org. 
You will receive an E-mail confirming 
receipt of your submission. 

E-mail: Submit via E-mail as an attached 
text or MS Word. document to abstracts@ 
foodprotection.org. 


Selection Criteria 


1. Abstracts must accurately and briefly 
describe: 
(a) the problem studied and/or objectives; 
(b) methodology; 
(c) essential results; and 
(d) conclusions and/or significant 

implications. 

Abstracts must report the results of original 
research pertinent to the subject matter. 
Papers should report the results of applied 
research on: food, dairy and environmental 
sanitation; foodborne pathogens; food 
and dairy microbiology; food and dairy 
engineering; food and dairy chemistry; 
food additives and residues; food and dairy 
technology; food service and food adminis- 
tration; quality assurance/control; mastitis; 
environmental health; waste management 
and water quality. Papers may also report 
subject matter of an educational and/or 
nontechnical nature. 
Research must be based on accepted 
scientific practices. 
Research should not have been previously 
presented nor intended for presentation at 
another scientific meeting. Papers should 
not appear in print prior to the Annual 
Meeting. 
Results should be summarized. Do not use 
tables or graphs. 


Rejection Reasons 


1. Abstract was not prepared according to 
the “Instructions for Preparing Abstracts.” 


Abstract does not contain essential 
elements as described in “Selection 
Criteria.” 


Abstract reports inappropriate or 
unacceptable subject matter or is not based 
on accepted scientific practices, or the 
quality of the research or scientific 
approach is inadequate. 


Work reported appears to be incomplete 
and/or data are not presented. Indication 
that data will be presented is not 
acceptable. 

Abstract was poorly written or prepared. 
This includes spelling and grammatical 
errors. 


Results have been presented/published 
previously. 


Abstract was received after the deadline 
for submission. 


Abstract contains information that is in 
violation of the International Association 
for Food Protection Policy on Commercial- 
ism. 


Projected Deadlines/Notification 


Abstract Submission Deadline: January 5, 2004. 
Submission Confirmations: On or before January 6, 
2004. Acceptance/Rejection Notification: February 
13, 2004. 


Contact Information 


Questions regarding abstract submission can be 
directed to Bev Brannen, 515.276.3344 or 800.369. 
6337; E-mail: bbrannen@foodprotection.org. 


Program Chairperson 


Gary Acuff 

Texas A & M University 
Department of Animal Science 
2471 TAMU 

College Station, TX 77843-2471 
Phone: 979.845.4402 

Fax: 979.845.9354 

E-mail: gacuff@tamu.edu 
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Abstract Form 
DEADLINE: Must be Received by January 5, 2004 


(1) Title of Paper 











(2) Authors 














(3) Full Name and Title of Presenter 














(4) Institution and Address of Presenter 











(5) Phone Number 








(6) Fax Number 








(7) E-mail 





(8) Format preferred: [_] Oral [-] Poster [-] No Preference 

The Program Committee will make the final decision on presentation format. 

(9) Category: [_] Produce [_] Foods of Animal Origin [_] Seafood [-] Other Food Commodities 
[_] Risk Assessment [_] Education [_] General Microbiology and Sanitation 
[_] Antimicrobials [_] Pathogens 


(10) Developing Scientist Awards Competition [_] Yes Graduation date 





Major Professor/Department Head approval (signature and date) 





(11) TYPE abstract, DOUBLE-SPACED, in the space provided or on a separate sheet of paper, using a 12-point 


font size. Use no more than 250 words. 
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Call for Entrants in the 
Developing Scientist Awards Competitions 


Supported by the International Association for Food Protection Foundation 


he International Association for Food Protect- 

ion is pleased to announce the continuation 

of its program to encourage and recognize the 
work of students and recent graduates in the field of 
food safety research. Qualified individuals may enter 
either the oral or poster competition. 


Purpose 


1. To encourage students and recent graduates to 
present their original research at the Annual 
Meeting. 


To foster professionalism in students and recent 
graduates through contact with peers and professional 
Members of the Association. 

To encourage participation by students and recent 
graduates in the Association and the Annual 
Meeting. 


Presentation Format 


Oral Competition — The Developing Scientist Oral 
Awards Competition is open to graduate students 
(enrolled or recent graduates) from M.S. or Ph.D. pro- 
grams or undergraduate students at accredited univesities 
or colleges. Presentations are limited to 15 minutes, 
which includes two to four minutes for discussion. 

Poster Competition — The Developing Scientist 
Poster Awards Competition is open to students (enrolled 
or recent graduates) from undergraduate or graduate 
programs at accredited universities or colleges. The 
presenter must be present to answer questions for a 
specified time (approximately two hours) during the 
assigned session. Specific requirements for presentations 
will be provided at a later date. 


General Information 


1. Competition entrants cannot have graduated more 
than a year prior to the deadline for submitting 
abstracts. 

Accredited universities or colleges must deal with 
environmental, food or dairy sanitation, protection 
or safety research. 

The work must represent original research completed 
and presented by the entrant. 

Entrants may enter only one paper in either the oral 
or poster competition. 

All entrants must register for the Annual Meeting 
and assume responsibility for their own trans- 
portation, lodging, and registration fees. 
Acceptance of your abstract for presentation is 
independent of acceptance as a competition 
finalist. Competition entrants who are chosen 

as finalists will be notified of their status by the 
chairperson by May 28, 2004. 
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All entrants with accepted abstracts will receive 

a complimentary, one-year Student Membership. 

This membership will entitle you to receive JFP 

Online. 

In addition to adhering to the instruction in the 

“Call for Abstracts,” competition entrants must check 

the box to indicate if the paper is to be presented by 

a student in this competition. A signature and date is 

required from the major professor or department head. 
Judging Criteria 

A panel of judges will evaluate abstracts and 
presentations. Selection of up to five finalists for each 
competition will be based on evaluations of the abstracts 
and the scientific quality of the work. All entrants will be 
advised of the results by May 28, 2004. Only competition 
finalists will be judged at the Annual Meeting and 
will be eligible for the awards. 

All other entrants with accepted abstracts will 
be expected to be present as part of the regular 
Annual Meeting. Their presentations will not be 
judged and they will not be eligible for the awards. 


Judging criteria will be based on the following: 


1. Abstract - clarity, comprehensiveness and 
conciseness. 
Scientific Quality - Adequacy of experimental 
design (methodology, replication, controls), 
extent to which objectives were met, difficulty 
and thoroughness of research, validity of 
conclusions based upon data, technical merit 
and contribution to science. 
Presentation - Organization (clarity of 
introduction, objectives, methods, results and 
conclusions), quality of visuals, quality and 
poise of presentation, answering questions, 
and knowledge of subject. 


Finalists 


Awards will be presented at the International 
Association for Food Protection Annual Meeting Awards 
Banquet to the top three presenters (first, second and 
third places) in both the oral and poster competitions. All 
finalists are expected to be present at the banquet where 
the awards winners will be announced and recognized. 


Awards 

First Place - $500 and an engraved plaque 

Second Place - $300 and a framed certificate 

Third Place - $100 and a framed certificate 

Award winners will receive a complimentary, one-year 
Student Membership including Food Protection Trends, 
Journal of Food Protection, and JFP Online. 
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Journal of Food Protection 
Now Accepting 
Manuscripts Online 


The International Association for Food Protection and the Journal of Food 
Protection recently launched an Online Manuscript Submission system. 


It’s as easy as 1, 2, 3... 


Step 1 — Complete Submission Form 
Step 2 — Upload Documents 
Step 3 — Complete and Mail Assignment of Copyright 








International Association for 


Food Protection 


Safety Icons 


= What's New 


SPORE > OS NE ae BY 


Inline Forms 
Available 


uick Links 


Instructions for 











The Journal of Food Protection welcomes online submission of new manuscripts at 
www.foodprotection.org using PDF, Word or Word Perfect files. Electronic submission will 
speed the handling of manuscripts through the submission and review process. The Online 
Manuscript Submission System can be used from any computer, any operating system, 
anywhere in the world with an Internet connection. There are no programs to download. 


Visit www.foodprotection.org 


for more information 
| ee 
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NEW MEMBERS 


BARBADOS 


Heather J. Farrell-Clarke 
Barbados Dairy Industries Limited 
Pine Hill, St. Michael 


BRAZIL 


Silvana M. Srebernich 
Universidade Catolica De Campinas 
Campinas, Sao Paulo 


CANADA 


Kierra R. Boone 
Schneider Foods 
Winnipeg, Manitoba 


Kristen Brown 
University of Guelph 
Guelph, Ontario 


Gordana Halbreiner 

Food Technology Consulting 
International, Inc. 

Aurora, Ontario 


Wayne Obie 
Aquasure Technologies Inc. 
Huntsville, Ontario 


Ted Petroff 
Toxin Alert 
Toronto, Ontario 


George Ruddock 
Osprey Scientific Inc. 
Edmonton, Alberta 


Kristin Sloan 
University of Guelph 
Guelph, Ontario 


John M. Wendell 
Schneider Foods 
Kitchener, Ontario 


FRANCE 


Vincent Atrache 
bioMérieux, Inc. 
Marcy, L’Etoile 


Jean-Louis Pittet 
bioMeérieux, Inc. 
Marcy, L’Etoile 


GREECE 


Evdoxios I. Psomas 
Aristotle University 
Thessaloniki 


JAPAN 


Francis Doleans 
bioMérieux Japan Ltd. 
Minato-ku, Toyko 


MEXICO 


Luis A. Saucedo-Perez 


Asesores En Alimentos De Mexico, 


S.A. De C.V. 
Cholula, Puebla 


SOUTH KOREA 


Young-Dok Lee 
Kyungwon University 
Songnam-shi, Kyonggi-Do 


Won-Bo Shim 
Gyeongsang National University 
Chinji, Gyeongnam 


SWITZERLAND 


Claudio Zweifel 
University of Zurich — Veterinary 
Faculty, Zurich 


TURKEY 


Deniz Goktan 
Bornova, Izmir 


UNITED KINGDOM 


David Lloyd 
University of Wales-Institute 
Cardiff, Wales 


Yvonne McMeel 
University of Wales-Institute 
Cardiff, Wales 








UNITED STATES 
ALABAMA 


Lynn Geter 


Jefferson County Dept. of Health 
Birmington 


Leonard L. Williams 
Alabama A&M University 
Normal 


ARKANSAS 


Cesar M. Compadre 
Univ. of Arkansas, Med. Sci. 
Little Rock 


William W. Griffith 
Tyson Foods, Inc. 
Springdale 


ARMED FORCES 


Dave-Roger C. Grosvenor 
US Army 
APO, AE 


CALIFORNIA 


Yoshihisa Amano 
Daikin U.S. Corporation 
Riverside 


Corwin J. Porter 
San Bernardino County EHS 
Victorville 


DELAWARE 


Arthur A. Koch, Jr. 
Strategic Diagnostics Inc. 
Newark 


Jingkun Li 
Strategic Diagnostics Inc. 
Newark 


Lisa Scott 
A2Z Communications 
Wilmington 


George Teaney 
Strategic Diagnostics Inc. 
Newark 
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NEW M 


DISTRICT OF COLUMBIA 


Kristina E. Barlow 
USDA/FSIS/OPHS/MD/MIB 
Washington 


GEORGIA 
Jonathan A. Chaiton 


Inland Seafood 
Atlanta 


Brian McDaniel 
Ecolab Food & Beverage 
Lawrenceville 


Jim Morton 
Specialty Scientific 
Marietta 


Peter G. Simpson 
The Coca-Cola Co. 
Atlanta 


John R. Tessier 
Eurochem International Corp. 
Atlanta 


ILLINOIS 


Michael S. Curiale 
Silliker, Inc. 
South Holland 


John Marshall 
Rockford 


Manuel Mondragon 
Deere & Co. Global Ag Services 
Hoffman Estates 


Eduardo Patazca 
Illinois Institute of Technology 
Chicago 


Kelly Taylor 
Deere & Co. Global Ag Services 
Hoffman Estates 


KANSAS 
Erdogan Ceylan 


Kansas State University 
Manhattan 
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EMBERS 


Lars M. Malburg 
MGP Ingredients 
Atchison 


LOUISIANA 


Allison M. Dumas 
Louisiana State University 
Baton Rouge 


Troy R. Jones 
TFIS, Marion 


Anthony T. Vagnino 
Strategic Diagnostics Inc. 
Gretna 


MARYLAND 


Faye J. Feldstein 
Food and Drug Administration 
College Park 


Krista M. Sturm 
Becton Dickinson 
Cockeysville 


Peixuan Zhu 
Creatv MicroTech, Inc. 
Potomac 


MICHIGAN 


Amy N. Rice 
NSF International 
Ann Arbor 


MINNESOTA 


Gregory J. Florin 
3M Microbiology 
St. Paul 


Linda E. Grieme 
Ecolab 
Mendota Heights 


MISSOURI 


Bobby E. Breckle 
Double G Brands 
Arnold 
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Ron Johnson 
bioMérieux, Inc. 
St. Peters 


Mary Niemann 
USDA-FSIS, Midwestern Laboratory 
St. Louis 


Mary B. Wagner 
MGP Ingredients 
Rushville 


NEW JERSEY 
Kenneth Styles 


The Port Authority of NY & NJ 
Jersey City 


Dennis Tidwell 
NJ Dept. of Health & Senior Services 
Hamilton 


NEW MEXICO 


Catherine R. Baca 
El Encanto Inc. 
Albuquerque 


NEW YORK 
Lawrence S. Silver 


IFP 
Smithtown 


Katrina N. Viahovich 
Cornell University 
Ithaca 


NORTH CAROLINA 


Santosh R. Dharmavaram 
North Carolina A&T State University 
Greensboro 


David Green 
North Carolina State University 
Morehead City 


Mark D. Sobsey 
University of North Carolina 
Chapel Hill 





NEW MEMBERS 


Rhonda W. Workman 
Kay Chemical Co. 
Greensboro 


NORTH DAKOTA 


Rebecca Zeinstra 
North American Bison Cooperative 
New Rockford 


OHIO 


David R. Macinga 
GOJO Industries, Inc. 
Akron 


Jill E. McGregor 
Agri-Associates 
Columbus 


Sarah T. Vater 
Procter & Gamble 
Cincinnati 


John W. Wegman 
Procter and Gamble 
Cincinnati 


Tedd H. Wittenbrink 
Randolph Associates, Inc. 
Cincinnati 


OKLAHOMA 


Darren Toczko 
Bar-S Foods Company 
Elk City 


PENNSYLVANIA 


Fred G. Bender 
Rhodia 
McMurray 








Karen L. Brooks 
Qorpak 
Bridgeville 


Mike Hinkle 
Alex C. Fergusson, Inc. 
Frazer 


Dianne T. Loulis 
USDA-FSIS-FO 
Birdsboro 


Craig Nguyen 
Moyer Packing Co. 
Souderton 


Bill Race 
Alex C. Fergusson, Inc. 
Frazer 


TENNESSEE 
Ken A. Armstrong 


University of Tennessee 
Knoxville 


Robert A. Balke 
Eastman Chemical Co. 
Kingsport 


Gregory F. Holcomb 
Gate Gorumet 
Memphis 


Hyang-Mi Nam 
University of Tennessee 
Knoxville 


TEXAS 
Shane Calhoun 
Pilgrim’s Pride 
Mt. Pleasant 





Laura Dunn-Lindabery 
Silliker Labs of Texas, Inc. 
Grand Prairie 


Kevin Sharp 
Decision Analyst, Inc. 
Arlington 


VIRGINIA 


Marina V. Collins 
Virginia Tech 
Blacksburg 


Daniel Gallagher 
Virginia Tech 
Blacksburg 


Kannapha Suklim 
Virginia Tech 
Blacksburg 


James P. Wise 
Synbiosis 
Springfield 


WASHINGTON 


Maritta Ko 
BioControl Systems, Inc. 
Bellevue 


Mansour Samadpour 
University of Washington 
Seattle 


WISCONSIN 
Tim Chamberlain 


Dawn’s Foods Inc. 
Portage 
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Robert Colvin Promoted 
to Vice President of 
Operations, Division | 

at Silliker 


ape Colvin joined Silliker 
in 1997 as general manager of 
the East Region. Responsible for 
overseeing six food testing labs 


located in the Midwest and Northeast, 


Mr. Colvin oversees a staff of 180. 

During the last year, Mr. Colvin 
has managed the design and develop- 
ment process for the newest Silliker 
facility in Allentown, PA. 

Mr. Colvin has been published 
professionally and is a member of the 
International Association for Food 
Protection, the American Society of 
Microbiology, the Institute of Food 
Technologists and the American 
Society of Clinical Pathologists. He 
earned a Master of Business Adminis- 
tration from Long Island University, 

a Medical Technologists Certification 
from Lenox Hospital School of 
Medical Technology, and a Bachelor 
of Science in microbiology/chemistry 
from Hunter College. 


Mark Westover Joins Bell 
Laboratories as Sales 
Manager for United States 
and Canada 


M ark Westover has joined Bell 
Laboratories as sales manager 
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of its sales and marketing division for 
North America which includes the 
United States and Canada. 

As sales manager, Mr. Westover 
positions Bell’s complete line of 
rodent control products in the 
professional pest control market. 

He also manages Bell’s sales and 
marketing team, providing training 
and support in business development. 

Before joining Bell, Mr. Westover 
worked as corporate sales manager 
for Industrial Towel and Uniform, Inc. 
of New Berlin, WI and as national 
sales manager for Menasha Corpora- 
tion of Oconomowoc, WI. 

Mr. Westover holds a bachelor 
of business administration from the 
University of Wisconsin-Oshkosh. 


Joseph O’Donnell Assumes 
Post as President of 
American Dairy Science 
Association Board of 
Directors 


.) r. Joseph O’Donnell, executive 


director of the California Dairy 

Research Foundation (CDRF), took 
the helm as president of the American 
Dairy Science Association (ADSA) 
Board of Directors in July 2003. 

Dr. O’Donnell will serve as 
president for the 2003-2004 term, 
part of a five-year commitment to 


ADSA that began in 2002 as vice 
president of the organization and 
includes three years as an officer 
and two years on the Federation 

of Animal Science Societies (FASS) 
board. He will work with the ADSA 
executive team, Vice President Mike 
Hutjens of the University of Illinois 
and Past President Dave Beede of 
Michigan State University to achieve 
the goals of the Association. 

Dr. O’Donnell holds a B.S. 
degree in biochemistry from 
Benedictine University, a master’s 
degree in biochemistry from Boston 
University, and a doctorate in 
nutrition from the University of 
California at Davis. 

In addition to his CDRF duties, 
Dr. O’Donnell has authored numer- 
ous articles and abstracts, is a regular 
contributing writer to dairy industry 
publications, and travels extensively 
coordinating research and fostering 
communications within the global 
dairy industry. In addition to the 
ADSA, he is active in such profes- 
sional organizations as the American 
Society for Nutritional Sciences, 
International Dairy Federation (IDF), 
and Institute of Food Technologists 
and serves as chair of the IDF 
Standing Committee on Nutrition 
and Health and the Editorial Advisory 
Board of Dairy Foods magazine. 





NOnal Association for 


UAC 


3-A Sanitary Standards 
Sets New Test Dates 
in United States and 
Europe for Conformance 


pplications are now 

available from 3-A Sanitary 

Standards Inc. (3-A SSI) for 
candidates interested in obtaining 
certification as a 3-A Certified 
Conformance Evaluator (CCE). 
Qualified candidates may take the 
accreditation exam in Chicago on 
October 30, 2003 or in Brussels, 
Belgium on October |5 or Nov- 
ember 25, 2003. 

Please see the link to the 3-A 

SSI Web site (http://www.3-a.org/ 
news_events/8-21-03_cce.htm) for 
a complete copy of the announce- 
ment and a link to the exam details 
and the complete application form. 
Copies of the actual release and the 
application are also attached. 


USDA Creates 
Regional Training 
Centers for Meat 
Inspectors: Names 
Coordinator for 
Training and Education 
Initiative 

he US Department of 

Agriculture has announced 

new regional training 
centers designed to bring compre- 
hensive workforce training pro- 
grams to the Food Safety and 
Inspection Service’s (FSIS) field 
employees throughout the country. 

On July 20, FSIS released a 

vision document to guide continuing 
food safety initiatives, including 
revamping its education and training 


programs to better prepare field 
employees to implement and 





enforce new food safety regulations. 


FSIS is focused on strengthening its 
public health emphasis by recruiting 
scientifically trained employees and 
training its current employees in 
scientific and technical principles. 

“This Administration remains 
committed to improving our meat 
inspection systems,” said Agricul- 
ture Secretary Ann M. Veneman. 
“Training for inspectors is an 
important part of our efforts to 
ensure that all our systems effec- 
tively protect the public health.” 

FSIS is establishing regional 
training centers in the five following 
field locations: Atlanta, Dallas, 
Philadelphia, Des Moines and 
Boulder. In addition, FSIS will be 
conducting interactive and on-site 
training sessions that will be easily 
accessible to its field employees. 

“We are committed to aggres- 
sively addressing the training and 
education of the men and women 
who work every day to keep 
America’s meat, poultry, and egg 
products safe,” said FSIS Administ- 
rator Dr. Garry L. McKee, while 
addressing employees and inspec- 
tors during a tour at the Des 
Moines Cold Storage facility. “The 
most effective way to provide 
comprehensive training to our field 
employees is to bring that training 
to them.” 

In addition to establishing the 
new training centers, FSIS has 
designated a position inside the 
agency’s highest office to oversee 
the comprehensive workforce 
training program. Commander Lynn 
Hodges, of the US Public Health 
Service, will coordinate this pro- 
gram as senior advisor for 
workforce training and education. 
“Commander Hodges is a welcome 
addition to the FSIS scientific team 
and will ensure that training and 
education remains a key focus for 
the agency,” said McKee. 
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Regional, interactive and on-site 
training that is coordinated from 
agency headquarters will allow FSIS 
to train more inspectors each year 
in various skills to enhance their 
technical and regulatory abilities. 
During fiscal year 2004, which 
begins October |, FSIS will train all 
new entry-level slaughter establish- 
ment inspectors and veterinary 
medical officers in technical, 
regulatory and public health meth- 
ods. The types of training offered 
will be expanded in the future. 


Lactoferrin Considered 
Safe to Fight E. coli 


DA has announced that aLF 

Ventures, Salt Lake City, 

UT, has consulted with the 
agency about aLF Ventures’ plans to 
market lactoferrin, a component of 
an antimicrobial spray. This spray 
can be applied to uncooked beef 
carcasses to fight E. coli O157:H7, 
an organism that can cause severe 
gastrointestinal disease in humans. 
FDA informed aLf Ventures that it 
does not question their decision to 
market lactoferrin, an antimicrobial 
protein found in cow’s milk and 
beef. 

Although aLF Ventures was not 
required to seek approval from 
FDA before it marketed lactoferrin, 
aLF Ventures provided FDA 
scientific data supporting the firm’s 
conclusion that lactoferrin is 
“generally recognized as safe” 
(GRAS) and safe for the general 
population as well as for individuals 
who are allergic to milk. 

“Innovative technology is a 
critical building block in preserving 
the strong foundation of the US 
food supply,” said Dr. Lester 
Crawford, Deputy Commissioner of 
the Food and Drug Administration. 
“We must continue to encourage 
scientific research and new technol- 
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ogy to maintain this nation’s safe 
food supply.” A substance used in 
food can be GRAS if its safety has 
been established by generally 
available scientific data and informa- 
tion that lead qualified experts to 
conclude that the use of the 
ingredient is safe for its proposed 
use. 

In its notice submitted to FDA, 
aLF Ventures noted that the amount 
of added lactoferrin that remains on 
the beef after spraying is compa- 
rable to the amount of lactoferrin 
that is naturally occurring in the 
beef. aLF Ventures also submitted 
data to the US Department of 
Agriculture (USDA) regarding the 
effectiveness of lactoferrin against 
E. coli O157:H7. USDA is the agency 
responsible for addressing labeling 
issues with lactoferrin-treated beef. 


Guidance on Food 
Assurance Schemes 


he Food Standards Agency 
has published best-practice 
guidance for food assur- 
ance schemes, with the aim of 
ensuring that schemes are run in 
an open and transparent way and 
provide consumers with clear 
information. 

Food assurance schemes are 
voluntary arrangements adopted by 
producers who aim to work to 
specific production standards. The 
Agency believes that the schemes 
can assist in increasing consumer 
choice and, potentially, raise 
production standards. 

However, the Agency feels that 
consumers must have confidence 
that schemes deliver what they 





claim, and that consumers should 
also have access to further informa- 
tion about the scheme standards 
and how they are implemented. The 
Agency has issued its guidance in a 
booklet, “Advice for Assurance 
Schemes.” 

The booklet was produced in 
consultation with a wide range of 
stakeholders, following an Agency- 
funded independent consumer 


review of assurance schemes, which 
was published in July 2002. 

The main recommendation of 
the review was that consumers 
should be more involved in the 
setting up and running of schemes. It 
also suggested that schemes should 
be more transparent, for example 
by giving consumers access to clear 
information about what they aimed 
to deliver. 

The Agency intends to follow 
up the publication of Advice for 
Assurance Schemes with a survey, 
probably in 2005, to look at the 
extent to which schemes are 
following its guidance. 


New Fish Labeling 
Regulations to Benefit 
Consumers 


he Food Safety Authority 

of Ireland (FSAI) confirmed 

that new EU Regulations 
on the labeling of fish and seafoods 
on the Irish market are now in 
effect and aim to give consumers 
better information on these 
products. Retailers for the first 
time in Ireland are now legally 
obliged to include specific informa- 
tion on labeling. This includes the 
country of origin, stating if fish are 
farmed, the catch area and the 
common names for the species. 
The FSAI suggests this is a major 
positive initiative to provide greater 
transparency for consumers on the 
traceability of all fish. 

The Regulations require that 
fish are labeled with details of the 
common or commercial name and 
provides an option for including the 
scientific name of the species. 
Where Irish processors are export- 
ing fish, these must be labeled with 
the common name of the fish in that 
country. These Regulations apply to 
both marine and farmed fish sold 
through retailers to consumers. 

According to Alan Reilly, 
Deputy Chief Executive, FSAI, the 
Regulations for the first time make 
it a legal requirement in Ireland to 
label fish stating if it was farmed or 
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caught in the wild and the country 
of origin. This should provide clarity 
and end misleading and dubious 
labeling. “There was some mislead- 
ing labeling in relation to portraying 
whether a product was farmed or 
caught in the wild and indeed if it 
was Irish or not. The terms “Irish 
Smoked Salmon” and “Smoked Irish 
Salmon” caused some confusion as 
to which product was actually an 
Irish salmon and which was an 
imported salmon that was smoked 
in Ireland. This Regulation will assist 
clarification of this for consumers. 
Consumers should be aware that 
the new labeling information must 
be provided on fish available in all 
retail premises. Declarations such 
as “caught at sea”, “cultivated” or 
“farmed” are now necessary under 
these new Regulations. It will also 
be necessary to include the name of 
the geographical area where the fish 
was caught, such as the “Northeast 
Atlantic” or “Mediterranean Sea”,” 
Mr. Reilly confirmed. 

The Regulations apply to live 
fish, fresh, chilled or frozen fish, 
fillets of fish, smoked fish, salted and 
dried products, raw or cooked 
whole prawns and shrimps, and live 
or raw shellfish, such as oysters or 
mussels. Processed products such as 
breaded fillets, crab sticks or ready- 
to-eat dishes are not included by 
the new Regulations. However, it 
will be possible for consumers to 
purchase fish directly from a 
fisherman or fish farmer in small 
quantities, up to a value of EUR20 
without the need for labeling. 

To assist the trade in complying 
with the new requirements, the 
FSAI has joined forces with Bord 
lascaigh Mhara and the Department 
of Communications, Marine and 
Natural Resource in issuing a 
comprehensive guide to ensure 
consumers are provided with the 
necessary information so they can 
make an informed choice when 
purchasing seafood. This guide 
explains the details of the new 
Regulations on the labeling of fishery 
and aquaculture products and the 
labeling and packaging requirements 








































































that must be complied with to 
facilitate consumer understanding. 

“This guide will ensure that the 
seafood industry has no excuse in 
misleading the consumer through 
mischievous, misleading or illegal 
labeling as they cannot claim 
ignorance of the legal require- 
ments,” continued Alan Reilly. 
“Ultimately, industry must provide 
more accurate, specific information 
for consumers and this will assist 
consumers to make informed 
purchasing choices based on a wider 
range of product information.” 

The policing of labeling require- 
ments to ensure compliance is being 
carried out by enforcement officers 
throughout the country, working 
under service contract to the FSAI. 
Consumers who have concerns and 
wish to report apparently incorrect 
labeling of fish and seafoods are 
encouraged to contact the FSAI 
who will liaise with the appropriate 
agency. 

Along with all EU Member 
States, Ireland has drawn up and 
published a list of fish species sold in 
the EU territories. The list com- 
plied by the Department of the 
Communications, Marine and 
Natural Resources contains almost 
450 different fish and shellfish that 
can be sold in Ireland. This list and 
the guide for industry can be viewed 
on the FSAI website at www. fsai.ie. 


USDA Creates Food 
Safety Risk Assessment 
Committee 


he US Department of 

Agriculture’s Under 

Secretary for Food Safety 
Dr. Elsa A. Murano has announced 
the establishment of a Food Safety 
Risk Assessment Committee to 
enhance coordination and communi- 
cation among various USDA 
agencies in planning and conducting 
activities related to risk assess- 
ments. 

On July 10, 2003, Under 

Secretary Murano released a vision 








document to guide continuing food 
safety initiatives, including strength- 
ening the use of risk assessments to 
support and guide response to 
emerging public health threats. 

The new risk assessment 
committee will combine the 
expertise of several USDA agencies 
to build a solid scientific basis on 
which to base regulatory and policy 
decisions. “The use of risk assess- 
ment has allowed USDA to focus its 
resources on those hazards along 
the farm-to-table continuum that 
pose the greatest risk to public 
health,” said Murano, during 
remarks to the Southwest Meat 
Association. “Each agency involved 
in this new committee brings a 
specific expertise to ensure that our 
research, regulatory and public 
outreach resources achieve greater 
public health benefits.” 

The committee will prioritize 
risk assessments, identify research 
needs and identify needs for 
modeling techniques, methods or 
data; provide guidance related to 
carrying out risk assessments, 
including addressing issues such as 
data quality and peer review; and 
identify outside experts and/or 
universities to assist in the develop- 
ment of risk assessments. 

The committee will be com- 
prised of representatives from the 
following USDA agencies: Food 
Safety and Inspection Service; 
Agricultural Marketing Service; 
Agricultural Research Service; 
Animal and Plant Health Inspection 
Service; Cooperative State Re- 
search, Education and Extension 
Service; Economic Research Service; 
Food and Nutrition Service; and the 
Office of Risk Assessment and Cost 
Benefit Analysis. 


New Vaccine Fights 
Salmonella in Poultry 


ens inoculated with a new, 

ARS-developed vaccine 

are less likely to transmit 
Salmonella Enteritidis into their eggs. 
This reduces the chance that people 
who eat raw or undercooked eggs 


OCTOBER 2003 













would contract salmonellosis, 
typified by nausea, vomiting and 
severe diarrhea. Raw cookie dough 
or homemade mayonnaise or 
hollandaise sauce can contain raw 
eggs. 

ARS scientists also found that 
inoculated hens shed 10 to 40 
percent less S. Enteritidis in their 
feces. Less shedding helps reduce 
the spread of the infection through 
flocks. For these tests, researchers 
at the ARS Southeast Poultry 
Research Laboratory twice- 
inoculated hens with the experimen- 
tal vaccine and then exposed the 
animals to the disease organism. 
ARS is seeking a patent for the 
experimental vaccine. The invention 
is more effective than current 
commercial vaccines because it 
boosts levels of antibodies that hens 
produce, in their intestines, to fight 
infection. Approximately 25 million 
doses of S. Enteritidis vaccine are 
used each year by US poultry 
producers 


Bacteriophage Poultry 
Virus Salmonella Food 
Safety 


t’s an idea that might alarm 

people who are conditioned to 

believe that viruses have no 
redeeming qualities. But Billy Hargis 
and his Food Safety Consortium 
research team at the University of 
Arkansas would remind them that 
these particular viruses can make 
poultry a safer commodity for 
consumers. 

The credit goes to bacterioph- 
ages, a specific kingdom of viruses 
that only infects bacteria and that 
cannot infect plants, animals or 
humans. “If you lick your lips, you’re 
probably eating several hundred 
bacteriophages that are on your skin 
right now. They’re pretty ubiqui- 
tous,” said Hargis, director of the 
UA Poultry Health Research 
Laboratory. 
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Bacteriophages, which are 
obtained from natural sources and 
cloned for use against bacteria, have 
been used in experiments to kill 
Salmonella bacteria in poultry. 
Hargis’ team used a couple of 
approaches. One was to rinse 
broiler and turkey carcasses with 
bacteriophage isolates. Two 
bacteriophage isolates were found 
to destroy eight Salmonella isolates 
on poultry. 

Hargis’ group also developed 
another method. They administered 
bacteriophages orally to poults to 
use the poults as a biological filter. 
They recovered the bacteriophages 
from the poults’ feces, then the 
recovered bacteriophages were 
administered to a second group of 
poults, a procedure which reduced 
the levels of Salmonella that the 
poults were carrying. “We found in 
our early experiments that most of 
the bacteriophages, when we 
administered them to baby poultry, 
died or disappeared as they passed 
through the part of the gastrointes- 
tinal tract that’s similar to the 
human stomach — it’s called the 
proventriculus,” Hargis said. Its low 
acidity was killing most of the 
bacteriophages. 

But some bacteriophages were 
surviving, so the answer seemed to 
be in overwhelming the gastrointes- 
tinal tract with numbers. Hargis’ 
group took the bacteriophage 
populations, grew their numbers 
and administered them to baby 
poultry to see what would survive. 
The plan worked. The large num- 
bers of bacteriophage were passed 
through the poultry, separated and 
re-amplified to pass through them 
again. The mutations of bacterioph- 
age managed to survive conditions 
in the poultry’s guts well enough to 
be effective in reducing Salmonella 
by significant numbers. 

“As the bacteriophage travels 
down the gut, when it gets to an 
appropriate point in the gut where 
that organism can grow, it actually 





amplifies the phage,” Hargis ex- 
plained. “And then you can achieve 
incredibly high numbers of bacte- 
riophage in the lower part of the 
gut. Once you’ve got the phage 
there you just feed them the 
bacteria so that the bacteriophage 
population is constantly being fed 
new hosts. Any bad guys that 
happen to be in the environment 
are in trouble.” 

Pending further development 
of the patent pending technology 
jointly owned by the university and 
the US Department of Agriculture, 
the research has positive implica- 
tions for a poultry industry in search 
of reliable ways of fighting Salmonella 
contamination. Poultry producers 
have long used antibiotics against 
pathogens, but many bacteria have 
developed resistance to antibiotics. 
The use of naturally occurring 
bacteriophages could be a more 
potent and reliable weapon for 
producers seeking to maintain 
healthy birds. 


FSIS Announces New 
Food Safety and 
Security Guidelines to 
Assist Transporters and 
Distributors of Meat, 
Poultry and Egg 
Products 


he Food Safety and Inspec- 

tion Service (FSIS) has 

announced the availability 
of new food safety and security 
guidance for transporters and 
distributors of meat, poultry and egg 
products as part of its continuing 
effort to help protect America’s 
food supply from intentional and 
unintentional contamination. In May 
2002, FSIS issued security guidelines 
for food processors. 

FSIS Safety and Security 
Guidelines for the Transportation 
and Distribution of Meat, Poultry 
and Egg Products is designed to help 
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facilities and shippers that handle 
meat, poultry and egg products 
strengthen their food safety and 
security plans. The guidelines 
provide recommendations to ensure 
the security of food products 
through all phases of distribution. 

“Protecting food during 
transportation and storage is a 
critical component in our defense 
against all types of foodborne 
contaminants,” said FSIS Administra- 
tor Dr. Garry L. McKee. “These 
guidelines will further enhance the 
safety and security of meat, poultry 
and egg products throughout the 
food distribution chain.” 

Meat, poultry and egg products 
are frequently transported multiple 
times on their way to the consumer 
and may be exposed to hazards at 
each step. The guidelines address 
points in the transportation and 
distribution process where potential 
contaminants could be introduced, 
including loading and unloading, and 
in-transit storage. FSIS encourages 
shippers, transporters, distributors 
and receivers to develop and 
implement controls to prevent 
contamination of products through 
all phases of distribution and to 
have plans in place in the event 
of accidental or deliberate cont- 
amination. 

FSIS is requesting public 
comments in response to a series of 
questions contained in the Federal 
Register notice announcing the 
guidelines. The agency is interested 
in comments that address any 
shortcomings or suggest possible 
improvements in the published 
guidelines and any challenges the 
guidelines may pose, particularly for 
smaller transportation, distribution 
and storage companies. 

FSIS Safety and Security 
Guidelines for the Transportation 
and Distribution of Meat, Poultry 
and Egg Products is now available 
on the FSIS website at www. fsis. 
usda.gov/oa/topics/biosecurity.htm. 





Aeromix Systems, Inc. 


ZEPHYR Induced Air 
Flotation System from 
Aeromix 


he “Dial-a-Bubble,” the latest 

improvement to the ZEPHYR, 
improves equipment performance by 
allowing the user to adjust the size 
and volume of air bubbles produced. 
A separate “flow stopper” chamber 
reduces mixing to allow the unit to 
be used in the same tank as the skim- 
mer. 

The new ZEPHYR from Aeromix 
Systems, Inc. is a high-efficiency in- 
duced air flotation system. The 
system creates micro-fine bubbles that 
adhere to various solids, lifting them 
to the surface for eventual skimming 
or disposal. It precisely separates 
liquid phases, making it ideally suited 
for oil and grease removal. The 
ZEPHYR has proven ideal for the 
removal of fine particulates from liq- 
uids such as oil, fat, or water and has 
a multitude of applications in the 
chemical, petroleum and food process- 
ing industries. In addition to flotation, 





the ultra fine bubbles created by the 
ZEPHYR are an ideal method for gas 
injection. 

Aeromix Systems, Inc., Minnea- 
polis, MN 


READER SERVICE NO. 303 


Biometrics USA to Offer 
a New Line of Secure 
Biometric Fingerprint 
Door Locks 


iometrics USA, a distributor of 


Biometric Fingerprint Solutions is | 


proud to offer a new line of Finger- 
print Door Locks from BioCert. This 
line of door locks combines the high- 
est level of security with sophisticated 
sensor technology, making it an afford- 
able and secure alternative to conven- 
tional door locks for homes and busi- 
nesses. 

Our signature biometric product, 
the FS-100 and fingerprint scanning are 
part of an up-and-coming technology 
known as “biometrics.” Biometrics 
applies precise mathematical measure- 
ments to distinct physical attributes, 
such as fingerprints. 

Other biometric applications in- 
clude retinal scanning, which detects 
the unique pattern of blood vessels 
within the eye, and facial recognition 
systems, which measure structural fea- 
tures (distance between eyes, etc.) to 
tell one face from another. 

The FS-100 fingerprint dead bolt 
has only been on the market for a few 
weeks, and has already started to make 
an impact as it is now compatible with 
most doors in North America and 
other parts of the globe. The FS-100 
resembles a large, high-end door 
handle and lock, with a small opening 
at the very top. The opening holds the 





unit’s fingertip scanner. A front panel 
covers a numeric key pad for program- 
ming the unit. 

The unit is powered by five AA 
batteries. In the event they die while 
you're out, a 9-volt battery can be in- 
serted into the front panel to provide 
enough power to enter. It also comes 
with emergency keys just in case. To 
operate the lock, an authorized user 
simply places a finger over the scan- 
ner and within a second or two, the 
print is recognized and the door un- 
locks.“‘It is very convenient in the case 
where you have guests, short term 
occupants, or renters. You can pro- 
vide them with access as they require 
it,and then easily remove their prints 
from the system when they depart. It 
is much more secure, as you will have 
the peace of mind knowing that they 
can’t lose or copy your key,” said Ryan 
Mahabir, founder of Biometrics USA. 

Biometrics, Mississauga, Ontario, 
Canada 
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An Expanded Line of UVC 
Emitters™ from Steril- 
Aire, Inc. 


i iw UVC Emitters from Steril-Aire 
offer exhanced food safety 
through airborne and surface control 
of mold, bacteria and viruses. The ex- 
panded line includes double- and 
single-ended UVC light fixtures and 
special shatter-resistant plastic tubes 
in a variety of sizes and configurations 
to fit virtually any application, includ- 
ing conveying lines, packaging contain- 
ers, filling stations, cooling and drying 
areas, HVAC and refrigeration systems 
and storage rooms. The company’s 
multi-patented UVC technology pro- 
vides continuous, non-chemical de- 


The publishers do not warrant, either expressly or by implication, the factual accuracy of the products or descriptions herein, 
nor do they so warrant any views or opinions offered by the manufacturer of said articles and products. 
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contamination of food surfaces and 
the surrounding environment. The 
UVC energy emitted by the high- out- 
put tubes delivers 99.9+ percent sur- 
face “kill” rates on pathogens such as 
E. coli, Salmonella and Listeria, without 
producing ozone or any secondary 
emissions. 
Steril-Aire, Inc., Cerritos, CA 
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Thermo Electron Corp. 


PRISM Provides Precision 
and Convenience in One 
High Quality Product 


hermo Electron Corp. lab engi- 


neers who create and test mul- | 


tiple compounds that require a vari- 
ety of compounding machine configu- 


rations now have a more convenient | 


option — the PRISM line from Thermo 


Electron Corporation. Coming in a | 


range of sizes and utilizing a twin- 


screw extruder, PRISM compounding | 


systems provide the perfect solution 
for virtually all compounding and 
sample preparation needs. 


PRISM’s complete line of 16, 24 | 
and 36 mm compounding systems | 


meet the most demanding require- 
ments with such convenient features 
as quick-release screws for easy con- 
figuration changes and a complete 


range of ancillaries, including all feeder | 


types, liquid injections, strand dies, 
sheet dies, blown film units and more. 
Segmented barrels and screws for 
variable L/D provide essential versa- 
tility in an easy-to-clean clamshell de- 
sign. Optional stainless steel construc- 
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tion that conforms to GMP standards 
for pharmaceutical uses is also avail- 
able. 


Thermo Electron Corp.,Waltham, 
MA 
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Pioneering Wedge — Wire 
Deck Replaces Drilled Hole 
Deck to Prevent Product 
Blockages and Ease 
Cleaning in Fluid Bed 
Drying from Witte 


Fie bed dryers and coolers from 
processing machinery and drying 
equipment manufacturer, The Witte 
Company, Washington, NJ, feature 
wedge-wire decks that significantly in- 
crease drying efficiency vs. outdated 
drilled hole decks. Permitting intimate 
product contact with the drying air, 
the Witte Wedge- Wire Decks replace 
the 1/8" hole on one-inch center 
drilled hole decks that trap product 
and block flow with tapered slots 
measuring I/l00” on 1/8" centers. 
This wedge, or triangular wire con- 
struction, establishes immediate open- 
ings for airflow that prevent blinding 
and ease cleaning. In addition, the 
Witte Wedge-Wire Decks allow a 
more gentle airflow that prevents 
product degradation, promotes pro- 
duct advance and ensures plug flow. 

While old-fashioned drilled hole 
decks require frequent, hole-by-hole 
cleaning to remove trapped product, 
the smooth,Witte Wedge-Wire Decks 
may be cleaned quickly and easily by a 
single operator with no tools and at 
less frequent intervals. Line downtime 
and manual labor are reduced, prod- 
uct quality is assured and product 
waste is minimized. 

The Witte Wedge-Wire Decks 
are manufactured from FDA-approved 
stainless steel and are ideal for drying 
and cooling foods, beverages dairy 
products, chemicals, pharmaceuticals, 
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minerals, metals, plastic pellets and 
other products. 

The Witte Company, Inc., Wash- 
ington, NJ 


Conveyor Ideal for Fragile 
Product from Eriez 
Magnetics 


Fr variable speed E-Z Slide 
Conveyor moves fragile products 
with a gentle sliding motion. The new 
HMC-18 model uses a counter rotat- 
ing weight drive system so the prod- 
uct remains stationary as it is carried 
forward, then instantly slides along 
the tray surface as the drive quickly 
reverses its action. This mid-drive 
conveyor has its quiet | HP drive 
mounted below the center of the 
tray eliminating infeed and discharge 
obstruction with up to 48 inches of 
clear overhang. 

The conveyor’s sliding motion 
reduces product damage and oily 
particle build up from coatings being 
shaken off, providing wide application 
in the food processing industry. The 
E-Z Slide is capable of moving prod- 
uct 40 feet per minute, comes stan- 
dard with a sanitary stainless steel tray 
ranging up to 24 inches wide and 10 
feet long and can be suspended over- 
head. 

The quiet, non-vibratory opera- 
tion of the E-Z Slide also improves 
handling of small castings and pow- 
dered metal parts in foundry and 
metalworking environments. 

Eriez Magnetics, Erie, PA 
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E-Beam Process Effectively 
Treats Flour, Cereal, and 
Grain Extending Freshness 
by Reducing Microbial 
Content 


F ast, effective electron-beam pro- 
cessing of flour, cerea!, rice and 





mixed grain products is provided by 
E-BEAM Services, Inc. to increase 
product shelf life and reduce contami- 
nation caused by microorganisms 
without using chemical fumigants. 

Listeria, Salmonella, E. coli, grain 
beetles (Oryzaephilus spp.), lesser 
grain borers (Rhizopertha dominica), 
flour beetles (Tribolium castaneum), 
Indian meal moth (Plodia inter- 
punctella), Angoumois grain moth 
(Sitotroga cerealella), Flat grain beetle 
(Cryptolestes pulillus), Saw-toothed 
grain beetle, (Oryzaephilus surina- 
mensis), Bean weevil (Acanthoscellides 
obtectus), and other insects, rodents 
and pests can carry bacterial content 
that blossoms during grain or cereal 
processing, storage, or shipping. Foods 
that contain bacteria have the poten- 
tial to cause illness, diarrheal disease, 
or death, and can result in financial loss 
and brand erosion for the food pro- 
cessor and/or distributor. 

In a process similar to the steril- 
ization of medical devices, E-BEAM 
Services irradiates flour and grain 
products with a low power electron- 
beam system that treats bulk or pack- 
aged products by rapidly penetrating 
the packaging without disturbing the 
product. 

E-BEAM irradiation of flour, 
cereal and grain is an effective bio- 
reduction process that does not add 
any additional ingredient or change 
formulation requirements and leaves 
no chemical residue or after-taste. 
An additional advantage is that treated 
flour and grain products are prevented 
from sprouting. 

E-BEAM Services, Inc., Cranbury, 
Nj 


Walchem Introduces 
the NEMAHub 


WV alchem,a provider of on-line 
analytical instruments and 
electronic metering pumps, has intro- 
duced NEMAHub, a waterproof 





Walchem Corporation 


Ethernet hub used to network 
Ethernet devices in an industrial envi- 
ronment. Priced at $599, NEMAHub 
is the first waterproof 10/100 Base T 
hub that uses standard Cat 5 Ethernet 
cables — a significant achievement 
since competing solutions typically 
entail expensive cable modifications 
and cost upward of $1,000. 

“The NEMAHub is perfectly 
suited to industrial or outdoor local 
area networks where water and hu- 
midity, or high ambient temperature, 
are present,” said Scott Koller, vice 
president of sales and marketing for 
Walchem. “There is no comparable 
product on the market right now. 
When our engineers tried to purchase 
a high-quality, waterproof hub for 
Walchem clients’ LANs, they found 
nothing that fit customer needs, only 
a patchwork of hardware solutions 
that were both inconvenient and ex- 
pensive.” 

The hub meets NEMA 4X stan- 
dards for water tightness, with prop- 
erly installed Cat 5 Ethernet cables. 
Its operating temperature range is 0 
to 70 degrees centigrade (32 to 158 
degrees Fahrenheit). The NEMAHub 
is supplied with four 10/100 Base T 
Ethernet ports with RJ45 connectors, 
and a built-in power supply allows for 
connection to any standard AC power 
source (120/246VAC). |OBaseT com- 
pliance is IEEE 802.3; 100 BaseT com- 
pliance is IEEE 802.3u. 

Walchem Corporation, Holliston, 
MA 
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Malcom Hot Air Systems’ 
Heat Guns Eliminate Need 
for Shrink Tunnels 


full line of heat guns and nozzles 

that eliminate the need for shrink 
tunnels in typical low volume shrink- 
ing applications is available from 
Malcom Hot Air Systems. 

Malcom’s Leister® Hand-Held 
Heat Guns feature temperatures up 
to 1,300°F with adjustable air flows 
to 30 CFM and are available with a 
wide variety of nozzles for shrink 
wrapping all types of products. Suit- 
able for hand shrinking or for use in 
conveyor systems, these heat guns are 
capable of eliminating the need for 
shrink tunnels in low volume applica- 
tions. 

Effectively replacing heat lamps, 
quartz- and infrared heaters,and other 
passive heat sources, Malcom’s 
Leister® Hand-Held Heat Guns can be 
equipped with different nozzles to 
concentrate or spread the heat, in a 
controlled manner, as required. Incor- 
porating built-in electronics which 
provide over-load protection, they 
can also be used for curing, laminat- 
ing, and drying. 

Malcom Hot Air Systems, Ports- 
mouth, RI 


: READER SERVICE NO. 311 


Praxair Develops Non- 
Thermal Process for Low 
Acid Juices and Beverages 


a raxair, Inc. has announced new 
applications for its Better Than 
Fresh” beverage processing system. 
The new applications are for low acid 
juices, including carrot, and dairy-based 
beverages both of which are major pil- 
lars in the functional food segment. 
The Praxair® Better Than Fresh™ tech- 
nology utilizes carbon dioxide as a 
processing aid, in lieu of heat, to sig- 
nificantly extend the shelf life of low 
acid beverages while retaining the 
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nutritional and sensory characteristics 
of fresh product. The Better Than 
Fresh™ process has previously been 
commercialized for the orange juice 
industry as an alternative to thermal 
pasteurization. 

“This is a new product category 
that holds great potential,’ com- 
mented Sam Johnston, Praxair busi- 
ness development manager. “Our 
success with orange juice has created 
an opportunity to apply the technol- 
ogy to less acidic fruit and vegetable 
juices. In addition, we see a growing 
trend in dairy-based foods which will 
also benefit from Better Than Fresh™ 
processing.’ Carbon dioxide has been 
used for years to extend the shelf life 
of dairy products such as cottage 
cheese when trace amounts are 
sparged into product. Praxair’s recent 
testing with its dense-phase CO, 
system is producing consistent results 
including the finding that with the 
dense-phase CO, process, the num- 
ber of spoilage microorganisms is 
greatly reduced allowing for extended 
shelf life without subjecting product 
to detrimental levels of heat in ther- 
mal pasteurization. 

Praxair conducts tests on scaled- 
down commercial equipment in its 
Food Technology Laboratory near 
Chicago. The lab evaluates product 
produced at a rate of 0.5 gallons/ 
minute to simulate actual production 
conditions. In product evaluation, 
Praxair looks at sensory attributes, 
nutritional components, microbial 
control and shelf-life testing. As an 
option for customers, the demonstra- 





tion units are skidded for transport 
and easily installed to allow testing at 
their facilities. 

Praxair, Chicago, IL 


READER SERVICE NO. 312 


Oxoid GmbH 


Oxoid GmbH Chooses 
ProtoCOL to Improve Its 
Quality Control Process 


sae a manufacturer of auto- 
mated colony counters, is pleased 
to announce that Oxoid GmbH in 
Germany, a major supplier of micro- 
bial growth media, is using a 
ProtoCOL system in its quality con- 
trol laboratories to produce more 
accurate results with a wide range of 
its media. 

The fully GLP compliant Proto- 
COL, with its integrated CCD cam- 
era and software, is being used at 
Oxoid to quality assure around 200 
types of media with 60 different 
microorganisms plated out on them. 
The system is so efficient it can cap- 
ture a plate image, while its software 
automatically compensates for differ- 
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ent colored media and agar thickness, 
to produce a count in seconds. 

Dr. Conny Mallach, head of 
microbiology at Oxoid GmbH said, 
“We use the ProtoCOL to test over 
100 plates per day for microbial 
recovery rates. We do this by plating 
out a defined number of microorgan- 
isms onto spiral or spread plates and 
then counting how many actually grow. 
This way we can see how well each 
batch of media performs.” 

“We have had the ProtoCOL 
since January and have been able to 
do some very good work with it. In 
fact, we have not yet detected any kind 
of colony or plate type it cannot cope 
with. Prior to this, we used a manual 
counter but found that although the 
ProtoCOL does save time, its main 
benefit for us has been improving the 
accuracy of our results with highly 
reproducible counts,” added Dr. 
Mallach. 

Simon Johns, international prod- 
uct manager for Synbiosis stated, “this 
is the second major Oxoid site to 
choose a ProtoCOL for its quality 
control. The other is the main manu- 
facturing unit in the UK, where they 
have been using the system for over 
two years. Therefore, we view this lat- 
est installation as a great independent 
endorsement and believe it will reas- 
sure microbiologists using Oxoid me- 
dia that a ProtoCOL will benefit them 
with precise counts of virtually all 
colony types on any plate.” 

Oxoid GmbH, Wesel, Germany 
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manent Joints ; whe 7 Hose Assemblies xcept for those for standard 1/4 in. (6.35 mm 
smaller O-rings, and those provided f 
Hose assembhic ng product contact surfaces, if ection D8 and D9. 
provided, shall conform to the applicable provisions 
of the 3-A Sanitary Standards, Number 62 I an tandard O-ring grooves 
tion H 

Sight and Light Openings 

Radii in nonstand 


penings provided shall conform to those radii closest to a standard 


sions of the 3 snitary specified in Appendix, Section H 
When the thickness of om mot 
4.76 mm), the minimum radi 
n produc 
vices having produc 
shall conform to the 


A Sanitary Standards 
Sanitary Tubing 


Metal tubing  shali 
provisions for welding rod f En ttaching 
ound in Se 4 r c . , ACMI 


andard. 


Gaskets 


diamete The length of th 
be basic thread diamete 


f the open type. Equipmen 


ss than 
‘or standard O-nngs smaller t 


and those provided for in Sect 


Radii 


All internal angles of less than 13 
roduct contact surfaces shall have 


than 6.35 mm), except that 


Instrument ¢ 1 r fii may be used in sea 
hall the radii be le 
The product contac 


eral angle shal! be 


g amd inspectro 
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PRODUCT CONTACT SURFACE FINISH TABLE 4 - Groove Radii Di 
ee ; é for Standard O-Ring 
TABLE 3 OPTIONAL METAL ALLOYS I Surface finish equnvalent te 0 gnt or f 


. : ‘ ca i [ ORing | O-Ring 
Optional metal alloys having the following compositions are examples considered in conformance to Section tained ilicon ¢ y < Ring D-Ring 


O-Ring Minimum 
4 3 $ st Sin ouaiiennes Cross Cross Cross Groove 
(Percentages are maximum uniess range is given.) ee - 


| 
he requirements of Secti 4 Section, | Section, | Section, Radius 





ov i cas oamalainaas a eR Nominal Actual 
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which use a combination 0 


ffect mix and 


ies, and fiquid-gas mixtur 


bled 
The rotor-stator mixer begins a 


on(s) and ends at the exit pips 


in betweer 


es all equipms 


and t 


In order to conform to the 3-A Sanitary 


‘otor-stator inline mixers, (Referred hereimafter as 


inime xers”) shall orm to the following 


vatenal and fabricat mitena di the 


Jocuments referer 


Normative References 


3-A Sanitary Standard for 


Use & und Rubber-Lik 


18. Multipi 


Mater 


ittings and 


4 
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atimate mixtu 
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product 


ed surtace 


Cleaning 
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onporous, nontoxic, nonabsorbent, insob 


atching. scoring, and distortion when 


the snditions encountered the 
rent of intended use and 


treatment or sterilizat 


mtizin 
High Temperature Materials 


shnink-fitt 


Coatings 


hall not be 


nonabsorbe 
removal 


FABRICATION 
menane 


Surface Texture inspe 


8 um) fir 


imperfections such a 


ted form 


nto and « the 


solution 


pump( 
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surfaces to be 
in equipment or 


Jesigned for thi 


and water 
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y pads and sc 
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and with all cleamng 


Surface Modification 


aid 


Permanent Joints 
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Appendix, Sect 
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Product contact surfaces not designed to be 


mechanically cleaned shall be ly accessible for D912 





cleanin: ad inspection either when ir assembled 





1 when removed. Demountable parts shall 











Ds Draining 
Dot 
DS.) All product contact surfaces shall be self-draining or 
shall drain when the inline mixer ts disassembled 
except for normal adherence I 4 





Fittings 











x All ry fittings and connections shall conform bit 
0 the applicable provisions of the 3-A Sanitar 
Standards, Number 63 DIO1 
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f the 3-A Sanitary 
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Ds.1 Gaskets 4 product contact surtace shall be 

ble 

D&.2 t retaining grooves in product contact surfaces 
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an 14m. (6 
















duct contact 








urfaces shall b Jit of not less than 14 in 


case shall the radin be less than 1 32 in (0.794 mm). 









ymponer 
















The product contact surface of the mitermal angle 
shall be readily accessible, casily removable. a 
inspectable 
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Di6! yards required by a personnel satcty standard shall 
be r able for cleaming and inspection of the 
equipment. Wheo guards are removed. OSHA 


Wtagout regulat hall be followed 
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pecitied dix, Section H 

Radi in nonstandard O-ring grooves shall be those 
radii closest to a standard O-ring as specified in 


Appendix, Section H 


threads 
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Appendix. Section I). The threaded angles shail b 
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to the inch (25.4 mm). nor less than $/8 in. (15.9 
mm) mayor baste diamet The length of the t 
hall not exceed 3/4 of the ba: ‘ad diameter 
The nut shall be of the f.quipment 
mponents with exposed threads as described 
bove shall be ch ned { nual cleaning. Or 
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PRODUCT CONTACT SURFACE FINISH 


Surface finish equivalent to 1S0 gnt or betier as 
obtained with silicon carbide, properly applied on 
stainless stee! sheets, 1s considered in conformance 
to the requirements of Section D1 he A 
maximun 32 pin. (0.8 pm), when measured 
cording commendations m_Amencan 
National Standards Institute (ANSI)/American 
Society of Mechanical Engineers( ASME)" B46.1 
Surface Texture W s ay is considered to 


be equivalent n 


Sheets of 2B (cold rolled) stainless steel, inspec 

and selected to be free of pits, folds and crevices are 
found to be as smooth as or smoother than 

stainless steel sheets with a No. 4 (R, < 32 pu 

©.8 jam) fimish and are acceptable for the fabncation 


of equipment if free of imperfections 
PRESS-FITS AND SHRINK-FITS 


Press-fits or shnnk-fits may be used to produce 
crevice-free permanent joints in metallic produc 
contact surfaces when neither welding nor soidenng 
$ practical. Joints of these types may only be used 
assemble parts having circular cross sections, free 
shoulders of relieved areas. For example: they 
may be used to assemble round pins or round 
bushings intc und holes. In both types of fits, the 
yutside diameter of the part being inserted 1s gre 
than the inside diameter of the hole. tn the 
the press-fit, the p 
applying pressure The pressure required is 
dependent upon the diameter of the parts, the 
mount of interference. and the distance the in 


member is for 


In shrink-fits diameter of the inner member is 

yw temperature. Dry ice 
ts commonly used to shrink the inner member. Heat 
may also be applied to the outer member of the 
press-fit. Less assembly force ix required for this 


type of fit 


The design of these fits depends on a variety of 
ors. The designer should follow recommended 

Practices to assure that a crevice-free 

produced. A recognized authontative reference is 


Machinery's Handbook, published by Ind 
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ENGINEERING DESIGN AND TECHNICAL 
CONSTRUCTION FILE 


The following is an example of 


an engineerin 
design and technical construction file (EDTCF) to 
be maintaine the fabricator as evidence of 
complying with 3-A Sanitary Standards or 3-A 
Accepted Practices. (The file may contain morc or 
tess information as applicable to the equipment or 


system.) 


Purpose 


To establish and docum: 
and installation (wher jatc) requ 
for the cnginccring design and 
const | products, assemb!i 
sub-assemblies supplied by the manufacturer 

¢ to the sanitary criteria found 
in 3-A s dards or 3-A epted 
Practices. It ts recommended that the cngincering 
and construction file or files be submit with 


applications for 3-A Symbol use authorization 
Scope 
This EDTCF applies to equipmen 


3-A Sanitary Standards 


Ss, Numb. 


List all applicable 3-A Sanitary 
Accepted Practices 


Responsibilities 


This EDICF is maintained by: The Engineering 
Manager (or other company official) {name and 
title of responsible official} is responsible for 
maintaining, publishing. and  distribut 

EDTCE 


Implementation Il divisions, _ specificall 
! 


development engineenng, standards engineering. 
sales engmeering, and product departments are 


responsible for implementing this EDTCF 
Applicability 


The 3-A Sanitary Standards and 3-A Accept 
Practices are voluntarily applied as suitable sami 
criteria for dairy and food processing equipment 
3-A Sanitary Standards are referenced in the Grade 
A Pastcurized Milk Ordinance “Equipment 


manufactured in conformity to 3-A Sunitary 


41 


Press inc., 200 Madison Avenuc, New York, NY 
10157. 


O-RING GROOVE RADII 
TABLE 4 - Groove Radii Dimensions for 
Standard O-Rings 





Nomina! Actual (iso 


a ea 


O-Ring Cross 


Cross Section, Minimum 


Radius 


(AS 568") (AS 568) 3601-1) 


1 


T 
| 

Section, Actual | Greeve 
| 
| 
| 
| 


160 } i 80mm | 0.016 in 


(0.406 mm) 


1.575 mm) 
0.094 in 


2.388 mm) 


THREADS 
American Standard Stub Acme Thi 


Standards confo: 


construction standards 
References 


hat apply 
his EDTCE 


Design and Technical Construction File 
En Technical 


n overall drawing of the ct equipment 

full detailed draw accompanied by any 

calculations, notes, test results, etc. require 
f of th 


eck the cor equipme 


with the 3-A Standards 


nethods adopied 


y technical report or certificate 


repo: 
rescarch or tests o nents, asscmb 
and/or the complete f t determine 
and demonstrate that its design anc 
struction the product is capable of being 
alled, put into serv and operated in 2 
manner (opti 
rmination of the foreseeable lifetime of 
he product (optional 
copy of the instructions for the produc 
struction Manuals/Instruction Books). 
for serial ctunng, the 
measur will be implemented to insure 
that the ¢ ment continue to be 
manufactured in conformity to the provisions 
of the 3-A ary Standarc 
ccpted Practices 
ng cports 
laboratory report 


bills of material 
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Diagrams 


This diagram is intended to demonstrate general principles only, and is not intended to limit individual ingenuity. The 


design should conform to the sanitary requirements sct forth in these 3-A Sanitary Standards. 


DRIVER OR GEARCASE HOUSING 


DRIVE SHAFT WITH OR WITHOUT SHAFT SLEEVE 


SLINGER (OPTIONAL) 
SANITARY SEAl 
INLINE MIXER BODY 
4” MIN 

MIN 
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wiring diagrams, if applicable 

sales order engineering files. 

hazard cvaluation committee reports, 
ecuted 

change records 

customer specifications 

any notified body technical reports and 

certification tests: 

‘opy of the 3-A Symbol authorization, if 

applicable 


es nat have to include detailed plans or 
other specific information regarding the 
sub-assemblies, tooling, or fixtures used for the 
manufacture of the product unless a knowleds 
them is essential for verification of conformity to 
the basic sanitary requirements found in 3 


jocuments 


Phe documentation referred to in K6.) above need 
not permanently exist in a material manner in the 
EDTCF, but it must be possible to assemble them 
and make them available within a period of time 
commensurate with its importance (one week 15 

nsidered reasonable time). As a minimum, cach 
product EDTCF must physically contain an index of 
the applicable document of K6.1 above 


The EDTCF may be in hard copy or software form. 


Confidentiality 


The EDTCF 1s the property of the manufacturer and 
1s Shown at their discretion, except that all or part of 
this file will be available to 3-A SSI or a regulatory 


agency for cause and upon request 


File Location 


The EDT'CF shall be maintained at {location} 


File Retention 


The EDTCF (including all documentation referred 
to in K6.1) shall be retained and kept available for 

s following the date of placing the product in 
use or ast unit produced tn the case of 


series manufacture 
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Crossflow Membrane Modules, 


Number 45-02 


Standards Developing Organizations 
3-A Sanitary Standards, Inc. (3-A SSI) 
in collaboration with 


United States Public Health Service (USPHS) 


United States Department of Agriculture (US 


DA) 


European Hygienic Engineering & Design Group (EHEDG) 


Adanted Navember 16 700% 











ry Standards, bue. McLean, VA 45-02 
Divetaimers 
A Sanitary Standards. Inc. (3-A SSI) and collaborating organizations do nol assume or u ke wo discharge a! 
any responsibilities of manufacturers of any other user of 3-A Sanitary Standards or 3-\ Accepted Practices 






4 SSI is not resp to any individual, organization or entity for the use of 3-A Standards an 
Pract It is the based nfessional » of volunteer experts and consensir 
the sanitary (hygienic) criteria inc 0 +A documents. 





\ Standards and 3-A P 





Of inctude provisions for mechanical 






































nd 3-A Accepted 











cetrica y criteria are established by goveenment regulations and othe ds di neni Aon 
«SDOs). Other SDO standards may be referenced. 
A Sanitary Standards, Ine., its employees olunteer cogumitices shall not icur any ot om or hability 
fo including consequenual damages, ansing out of of meciion with the development, use 
" of, and ce upon this 3-A Standurds 
Drawing d iustrattions contained herein are to assist in understanding th: A Standard 
Drawings and illustratic ot intended to show all variations of the equipment or system nor are they (it) t 
xclue nate methods y this standard. Drawings and iflustrations are non-normative 
Foreword 

This 3-A Standard establish m nur quirements for Cre ow Me Modules 
Standard English is the official language s and 3-A Accepted % 

This A Standard us for ve tary use by directly and matenally affected organizations su as 

machinery fabricators, processors, regulatory es and by 3-A Sanitary Standards, Inc. to 
public b protection exist for the devices and covered produc A Sat Standards. we these 
cuments as the sour jor sanatay jena as part of 3-A Symbol authonzation 

this 3-A Standard was developed jomtly by 3-A Sanitary Standards, | 3-A SSI), the United States Pub 
Health Service (USPHS), the United States Deparment of Agriculture — Dairy Programs (USD. id the 





Furopean Hygiene Fagmecring & Design Group (FED 


$ our purpose to encourage inventive gemius and provide a forutn to discuss new devclop 








nprovemment and new 





wmments tv the 3-A SSI, 1451 Dolley Madison Boulevard, Suite 


0. USA. By fax: 703-761-43 thid 3-aorg. 





By e-mail 
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modu It may provide mechanical strength to 
resist internal operating pressure and may serve as B1.25 fold: Shall me 
a permeate collection vessel except for spiral wh 





modules where it serves as a feed conduit permeate, or cleanin 


module 
Membrane Element Seals): Shall mean that part 
of the module which is designed to prevent flow B2 


SURFACES 


between the feed and retentate channel spaces and 








plogy are welcome any time for consideration by the 3-A Sanitar 


210, McLe VA 








45-02 


an thai part of the system to 


connections are made to bring product 


% solution to and from the 








the permeate space. B21 Product Contact Surface: Shall mean all surfaces 

are exposed to the product any of its 
Feed Channel Space Shall mean that flow fractions (whether feed, concentrate, retentatc, or 
channel with the module where product is permeate) and surfaces trom which liquid may 


introd 





ed to the membrane element(s) for the 


purpose of concentration actionation or 





otherwise processed. B2.2 Non 








uther exposed surfac 
Rete 





1 mean that flow 
© products that do B3 CLEANING 


not flow through the membrane are discharged 


Channel Space. Sh 


channel within the module whe! 






































drain, drop, or be drawn into the products. 


Surface Shail mean ail 























from the membrane clement(s) B31 Mechanical Cleaning or Mechanically Cleaned’ 
Shail denote cleaning, solely by circulation 

Permeate Channel Space: Shall mean that part of flowing chemical and/or enzyme cleaning 

the module where the permeate is collected as it solutions and water rinses onto, over, andor 

flows from the membrane clement(s) through the surfaces to be cleaned, by mechamcal 
means 

Permeate ¢ for. Shall mean that part of the 

module used for making a sanitary connection to B4 TUBULAR MODULE 

he permeate collection line or manifold at the 

boundary of the module B41 Tubular Module Shall mean a module whose 
membrane elements carry retentate in individual 

Feed Connector, Shall mean that part of the separated, nigid tubes of about 0.2 inch or larger 

module used for making sanitary connection to inside diameter. These tubes may be single or 

the feed line(s) or manifold at the boundary of the tiple clements within an external shroud. (See 

module Appendix Fl) 

Retentate Connector. Shall mean that part of the B42 "U" Bend: Shall mean that device attached to the 

module used for making a samitary connection to end of a tubular element used to reverse the 

the retentate line(s) or manifold at the boundary direction of retentate flow and direct it into 

of the module another tubular clement 

Cross Flow. Sha\l mean the retentate flows in a B43 Ferrule: Shall mean the fitting(s) attached to the 

direction parallel to the membrane surface end of a tubular clement used for making sanitary 
connection to a "U" Bend or manifold. 

Through Flow: Shall mean enirance of Mud at 

one end of a passage and its removal at the B44 Membrane Array i mean a parallel array of 

opposite end so that the flowing fluid passes one or more hollow si tubular or multi 

without dead areas through the intervening space channe! tubular membrane clements contained 
within the module's external shroud 

System: Shall mean all mechanical hardware 

pumps, pipelines, instrumentation and the B4.5 Header: Shall mean the device at the end of a 

membrane module(s). multitubular element that holds the tubes in fixed 
array and into which they are sealed Headers 

Membrane Process Equipment. Shall mean may be potted or cast in place, molded, or 





equipment in which products are fractionated, machined. 
concentrated or othcrwisc processed by a 


membrane 
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SCOPE 





These standards cover the sanitary aspe 
crossflow membrane modules for use with 
ultrafiltration, diafiltration, mucrofiltration and 
reverse osmosis systems for processing milk and 


milk products. 


In order to conform to these 3-A Sanitary 
Standards, membrane modules shall conform to 
the following design, material, and fabrication 


enteria. 

DEFINITIONS 

General 

Product. Shall mean nulk, milk products or thet 


fractions which are fractionated, concentrated or 


atherwise pr 





ocessed in this cquipment and 





be used for human food. Either oth perm 


or retentate are products 


Feed: Shall mean that portion of the product that 
Ss about to en 





the clement. ft may include 
ecycled permeate, concentrate or retentate 
Permeate. Shall mean that portion of the product 


which has passed through the membrane during 





processing 


Retentate: Shall mean that portion of the product 





Joes not pass through the membranc 


luring processin, 








rate: Shall mean that portion of the 


retentate that has 





the system for disposition as 


final product or for recycling 


Mem 





ane: Shall mean a selectively permeable 
barricr which can separate a multi-component 


Team into fractions This membrane ma 








polymeric, orgamic. inorganic or mineral 





dsymmetric Membrane: Shall mean a 





membrane 





with a 


integral graded structure having a 
relatively consolidated surface skin underlain by a 


progressively more open spongy 





Composite Membrane: Shall mean a membrane 








which consists. of — sev sperimposed 
chemically physically different layers 
(Usually 2 composne membrane has active 
Copyright” 3-A Sanitary Standards, Inc., Vict-ean, VA 
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to seal tubes into headers. It acts as a membrane 
clement seal 
Expander: Shall mean that device which when 
inserted into the end of the tube expands it against 


the grommet and the gromn 





uct against the tube 


sheet to effect a seal 


Membrane Element Support T 





that part of the module which closely 





uppe 
membrane clement. This tube may be made o' 


porous composite or stainless steel 








Module End Shall mean part ¢ mult 
tube into which the membrane element support 
tubes are fitted. (Single tube eleme ay hav 





an individual connector like a ferrule.) 





Header Cap: Shall mean that devise 





end of a module, used to direct the flow-path of 





the feed a retentate through the tubular 





mbrane elements in the module The header 






a. Direct the flow-path through all the tubular 
elements in parallel, or 

b. Connect all the tubular clements im senes by 
means of imternally-moided U-bends, or 
Separate the flow into two or more paralicl 


wo or more tubular 





paths cach consisting « 
elements connected in series by means of 
nternally-molded U-bends 


Supported Metallic Oxide Membrane 





Shall mean a tubu! odule whose elements are 





formed 





om a rigid porous support on which has 





been deposited a metallic oxide coating to form 


the membrane 





See Appendix F1.3) 





Tubular 


LE 





late. Shall mean the dniled plate 
which holds the membrane elements in position 
and provides the surface to support and scal the 
membrane clement gasket and counter plate 

2 Counter Plate: Shall mean the bored plate used 

to compress the membrane element gasket and tc 

conduct retentate flows to the inlet of membrane 


elements. 


nner Spacer: Shall mean the device used to hold 
the membrane elements in the correct position in 


the interior of the modulc 


45-02 
surface membrane of one material affixed tc 
asymmetric supporting membrane of anothe 
materal.) 


Bl Membrane Support Material: Shall mea 





nateral ased for supporting the membrane 


BIS eed Channel Spacer 





nean the open mesh 
screen used to maintain spacing between the 


membranes in elements and to define the channels 





through which retentate flows 
B19 = Permeate Carrier Shall mean the porous 
natenal used for conducting permeate away from 
the membrane to a collection point in the 


membrane clement. The permeate carner may be 





jentical with the mv 





brane support material 


Shaijl mear device to 





material through the membrane 





ts’ retentate flow channcls while allowing 


a comtrolled amount to bypass these channels 


BLil Module: Shall w 





n that part of the membrane 
equipment that contains the membrane clements 
element connectors, and external shrouds or 
oUsINg The module interfaces with the system 


pipelines carrying products to and from it 


B1.11.1 Boundarie The boundaries of the membrane 


odule are defined as the connections betw 





en 





2 The feed mamfold and 





be feed line(s) to ¢ 


odule 





b. The retentate collection manifold and 





retcntate line(s) from the membrane modul 
The permeate collection manifold and the 


permeate line(s) from the membrane modu! 





Element: Shall mean that part of the 





le which contains the membrane and 1s 





eplaceable. (The clement may be identical with 


« module an may contain the membrane 


upport material and the permeate came | here 





are six configurations of eb mis. These are 


Tubular 





b. Spiral wound 

c. Plate and frame 

Parallel leaf 

c Hollow fiber 

f. Monolithic ceramic 

In these different configurations, the membrane 
support material may be part of the replaceable 


element or part of the module structure 


81.13 External Shroud: Shall mean the impermeable 


shell which forms the exterior structure of t 
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BS Spiral Wound Modale 
BS. al Wound Module: Shall mean a module 
whose element is formed of leaves of membrane 
membranc support, feed channel spacer. and 
permeate carrier wound in spiral fashion around a 


central permeate collection tube. (See Appendix 

















F2) 

BS tnti-Telescope Device (ATD, Shal 
support for spiral type elements to 5 
ayers from sliding 5 h er when 
element is in operation 

BS3 Element Connector or onnector. Shall 
mean the device us withm modules to connect 
te membrane — elements In some 
embodiments, the clement connector may be 


ncorporated into the anti-telescoping device 





llection Tube Sha! mean 





perforated tube usually centrally located 


spiral membrane element mto which fF 





conducted 





rom the permeate carrie 





permeate collection t inducts permeate out of 


the element 


BS.5 Connector/Interconnector Seals. Shall mean 








Jevice for forming a seal between the module 


connector and the pe ate collection tube 





BS.6 End Cap: Shall mean the cover at the end he 





extemal shroud which connects with the permeate 
collection tube 


BS.7 ve Seams: Shall mean the areas at each edge of 


a leaf to which adhesive is applied to bind the 





matenals together and form a scal 


Note that each leaf generally has two end glue 





scams and one ax luc scam so named becaus 





of their relative locations in the finished element ) 


BSS Leaf. Shall mean the sandwich of membranc 


membrane support material, permeate camer and 





feed chan spacer that are mul: 





nly laid up and 
wound around the permeate collection tube to 


form a spiral element 


BS.9 Fold Line: Shall mean the location adjacent to 
the permeate tube at which the membrane is bent 
180° back upon itself for insertion into the spiral 
wound membrane element 


BS.10 Crease Protection Materials Shall mean 





materials applied to the fold area, on cither side of 


the membrane to prevent Icakage of feed into the 
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permeate im the event of damage 


membranc 


ains the membru 
rame design. 
Membrane 


Supporting fra’ 


ces with th 


and from it 


membrane 

cal support for 
support 
membrane 


Hection manifo! 


Shall 
membrane clement wld the membrane 
support | and the two attached membranes 
together and form a barricr between the permeate 

etentate 
Spacer Plate: Shall 
membrane clement wh 
space 
fjacen 


menybranes 4 


ve clement 


he module un 


rames: Shall mean that part of 
module which internal externally holds 
the emb; € nis within the 
pressed t provides 
support. fhe supporting frame 

End flan 


Connecting bolt(s) 
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Plastic or plastic-hke materials conforming t 
applicable provisions 3-A Sanitary Standard: 
for Multiple-Use P’ { ed as 


Product Contact S C pm 


pment 
umber 20-, or 

ecl of the American Iron and Stecl 

Institute (AISI) 300 series2 or the corresponding 

Alloy Cast Institute (ACI)3 types. (S pendix 


G.) or types which under conditions of intended 
use are al wrosion-resistant as stainless 
steel of the foregoing types and a toxic and 


non-absorbent ept tha’ 


Rubber and rubber-lik rials n 

askets, seals, Nexible product conne 

gs. 
Rubber and rubber-like materials when used for 
the above-specificd cations shall conform to 
the applicable provisions of the 3-A Sanitary 
Standards for Multiple-Use Rubber and Rubbe 

Used as Product Contact Surfaces 


airy Equipment, 


Bonded rubber and rubber-like materials 
bonded stuic materials having product contac 
surfaces shall be of such composition as to retain 
their surface and conformational characteristics 
when exposed to conditions encountered in the 
environment of intended use in 
ida} treatment 
reinforced composites 5 
required for strength such as fe 
clement support tubes 


Adhesive and potting materials in product c 
surfaces including edge contact shall 
1, Part 178.108 or part 


Federal Regulations and 


requirements of Title 2 
75.300 of the Code of 
be inert under conditions of operation, cleaning 
and sanitizing 


Composite methods of construction may be us 

to produce elements with ceramic materials for 
supports different than the matenals used for the 
membrane. Such composites shall retain the 


data for this sence are com od m the AISI Stoel Product 
Manual, Stainless & Heat Resisting Steels, Tahle 2-1. Availahle trom 
ns Amencan trun and Stcc! Socict 86 bom Hil Road, 
Warrendale, PA 15086 


Stee! Founders’ Society of Amenca, Cast Metals Federation Bldg 
45S State St., Des Plaines. HL. 50016 


mean those parts of the 
rid together al! the 
within the module and 
from the feed line(s) 


mutlet connection from the 


ine(s). The end flanges 


part of the memt 


this by flexible hose 


Jements 
bonded 


sport plate Appendix F.4) 


Shall mean a m 


mean 
rom 
meate tubing 
ne Cartridge ir 


ether a multiple o 


element stack 


ceraimic 


supportir 


be such that th 


membrane t 


endered 


ating used 
faces shall be 
sorbent, durable, and cleanable 
ze both product 


wt be 


FABRICATION 
General 


The module constructed such 


ened and constructed to 
a shroud shall be without dead spaces s 
and it can be mechanically cleaned by a 


f cleaning and sanitizing solutions 


fhe design and fabr he membrane 

ement seals 2 r ake into 
consideration the Fects of differential 
thermal expansions, betweer shroud, if any 


and the clements, hydraulic shock and thermal 


shock such the membrane elements are free 


of excessive compressive or tensile forces. The 
membrane clement scals or supports, as the case 
may be, shall be designed m such a manner as to 
firmly support the membrane clements but allow 
for elastic axial and lateral movements to preven’ 
undue stross and straims which could lead to 
failure of the membrane 


The membrane shall be firmly attached to its 
support matenai or have sufficient mechanical 


'y that it does not peel, spall or chip 
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or otherwise bound together into a common 


header. (See Appendix, F5) 


le of hollow fiber design shall consist of 
the followi 


Process manifold ad: 


Permeate adapter assembly 


Membrane Cartridge: Shall mean a paralle 

of hollow fiber membrane cloments which are 
housed in a plastic or metallic cartridge assembly 
tnd fixed at both ends via an adhesive tubeshect 
The hollow fiber membrane element is a self 
supporting structure Therefore, in this 
configuration, the membrane element and support 


fe an integral part of the membrane cartridge 


Proce ida, embly: Shall mear 
that part of the membrane module that 

the membrane cartridge to the system pipelines 
that carry product to and from the cartridge 


asse y consists of a manifold ad: 


clamp and a gasket 


iy: Shall mean that part 
membrane module that connects the 
permeate outlets of each membrane cartrid, 
the permeate collection manifold. This assembly 
consists of a permeate adapter, V-band clamp 
gasket 
Membrane Sheath: Shall mez t part of the 
membrane cartndge which provides mechanical 


support to the hollow fiber membrane elements 


Tube Sheet: Shall mean the thermoset adhesive 
compound that is used t ¢ hollow fiber 
membrane elements into the membrane | 


Monolithic Ceramic Modules 


Monolith Ceramic Module Shall mean a 
module that contains membrane elements wherein 
the membrane and the support are ceramic 
bonded structures which are turn joined by 
ccramic bonds such that the joincd membrane and 


support are monolithic in nature. (See Appendix 


Shall mean the joining of ceramic 


heat to produce fusion or sintering 


Membrane Support: St r 


orous base structure used to support a 
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Grommets or seals against the membrane surface 
must be made nst impermeable support 
materials or alternatively ag { porous materials 
that can be mechanically cleaned or demonstrated 


to be effectively sea 


Surfaces 


All product contact surfaces shall bave a finish at 
least us xoth as a No. 4 ground finish on 
stainless steel sheets and be free of imperfections 
such as pits, folds, and crevices in the final 
fabricated form except those in the membrane 


clement. (Sec Appendix H.) 


Permanent metallic joints in product contact 
surfaces shall be continuously welded, except that 
tubes may be expanded and rolled into tube 
sheets. Welded areas on product contact surfaces 
shall be at least as smooth as a No ‘ound 
finish on stainless steel sheets free of 
mperfections such as pits, folds, and crevices 
When tubes are expanded and rolled into tube 
sheets, the resulting joint shall be completely 
rigid and without pockets or — crevices 
Alternatively metallic joints, if used, shall be in 
accord with the 3-A Accepted Practices for 
Permanently Installed Product and Solution 
nes and Cleaning Systems Used in Milk and 
Milk Product Processing Plants, Number 605- 


Bon rubber and rubber-like materials and 
bonded plastic materials having product contact 
surfaces shall be bonded in a manner that the 
bond is continuous and mechanically sound, so 
that when exposed to the conditions encountered 
n the environment of intended use and in 
cleaning and bactericidal treatment, the rubber 
and mubber-like material or plastic material does 
1ot scparatc from the basc material to which it is 
bonded. 


Appurtenances having product contact surfaces 
shall be easily removable for cleaning and 
nspection, or shall be mechanically cloanable 


Membrane modules shall be designed for 
chemical and mechanical cleaning and sanitizing 


of all product contact surfaces. 


There shall be no exposed threads on product 
contact surfaces. 


Nonproduct contact surfaces shall be smooth, free 
of pockets and crevices und be readily clcanable 
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thinner and finer more umformly graded porous 
structure. A membrane e may contain on 


ore supports all joined by ceramic bonds 


mnbrane E t Retaine Shall meae 
art of the “lule which is designed to reta’ 


place the o ment seals and memt 


mean 


shroud 
element cle 


Mem ne n Shall mean a parallel 
of one gle tubes or multichannel 


contained within the moc 


iding pumps 


rs used t 


permeate 


corresponding permeate 


maintaming a uniform pressure differenti 
feed side to permeate side of the membran 


the length of the module 
MATERIALS 


Membrane product contact 

upport material, permeate carne 
titching and crease protection materials 
constructe f materials mecting onc 


foll 


Generally recognized a 
1, Part 182 of t 
Regulations) or affirme 
Part 186 of the Code of I 
Otherwise be approve 
nistration for 
endor certificati 


»pnetary matertals meet these require 


02 


and those to be coated shal! be properly prepared 


for coatir 


When used, fiberglass shall be complete 
encapsulated with no exposed fibers with a 
polymenc coating meeting the requirements of 


Title 21, Section 175 or 177 


Federal Regulations 
Connections 


Product connections to manifotds shail 
Sanitary Standards for Sanitary Fittings 
and Milk Products, Number 63- except that thes 


comections shall be made in a sanitary manne 


with ngid and or ible connectors provided 


materials conform to the applicable provisions 
3-A Sanitary Standards for Multipie-Use PI 
Materials Used as Product Contact 


Dairy Equipment, Number 20 


Flexible permeate tubes are permitted 

ive connections that are crevic 

diameter may be selected to 
equirements 

Hose clamps shall be casily disassemble 


assembled 
Gaskets and Seals 


Gaskets having a product contuct surface shall be 

wvable or permanently bonded to the surface 
Any gasket groove or gasket retaining groove 
except in the bonded area shall be no decper than 
its width and shall not exceed 1/4 mech (6.35 mm) 
in depth or be less than 4 inch (6.38 mm) wide 
except those for standard O-Rings smaller than 


1/4 inch (6.35 mm) 


Grooves in gaskets shall be no deeper than their 

width and the minimum radius of any tnternal 

angle shall not be less than 1/8 inch (3.18 mm) 

unless the gasket is readily removable and 
ersible for cleaning 


Gasket grooves or gasket retaining grooves in 
product contact surfaces for removable gaskets 
shall not exceed 1/4 inch (6.35 mm) in depth and 
except those for standard O-rings smalicr than 1/4 
inch (6.35 mm), shall be at least 1/4 inch (6.35 
nm) wide 


Element seals that are potted, poured, or 
otherwise cast in place shall have joints that are 
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lly filled such 
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hat there are 1 





oids pits of 








cavities 

DI.8.5 Element seals of the grommet type shall be one 
piece construction and shall firmly fit the matin, 
surfaces such that there are no crevices or void: 

DIY Radi 

D 1 Internal angles on produc yntact surfaces shall 


minimum radu of 1/1 h (1.59 mm 








he Minimum radi tn gasket grooves or gask 





aiming grooves other than those for bonde 


skets or for si 

















D1.9.1.3The minimum r rooves for standard 14 
teh (6.35 mm) O-r s than 3/32 
inch (2.38 mm) and f inch (3.18 
mm) O-rings shall be 1/32 inc 
(0.7 m). Ine al product 
contact surface must be readily ilable ft 
cleaning and imspect 

D1.9.1.4For essential functional reasons ler imternal 





es or radii may be used provided the product 


















D2.2 Fe 















D3.1 G 
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mechanically 


Tubular Modules 








Spiral Wound Modules 










shall fit into its shroud without dead 

hat it can be completely mechanically 

leanec hrough flow of cleaning solutions ot 
¢ shroud so that the exterior can be 














e effective 





leamin, 





rrules that are potted. 


tached to tubes must have joints fi 











lue seams im spiral elements shall be free of 
dentations of protrusions that may interfere witl 
and shal of sufficiently unifor 





impede permeate flo 


3-4 Sanitary Standards, Inc., MeLeao, VA 


APPENDIX 
MODULE DESCRIPTION 


Tubular Modules 
Tubular modules may be made of single tubes 
multiple tubes and/or arrays of tubes, In general 


tubular modules are cylindncal with the tubes 








sealed ut cach end into an external shroud. Th 
feed product usually flows in: the tubes with 
the cxternal shroud acting as a permeate 
collection vessel. In some elements headers are 
used to join together multiple tubes in parallel as 
na shell and tube heat exchange ends at 
used to join modules togethe: series. 

Large Diameter Tubes 

These tubes are usually one inch (25.4 mm) in 
diameter and approximately ten fee 

on, A sla SS siee! ferrule ai eac 





tube connects to a U-bend to j 








tubes in series. These tubes are placed in 
c t tains mict and outlet manifolds 
for the product to be processed. Permeate drips 





from the tubes and collects m bottom of the 





which i 


mped away 


cts are often eq 





s collected and f 





ipped wit 








pray nozzles to help clean and sanitize the 
xterior of tubes. Figure F1.1 illustrates a lar 
Jiameter tube and cabinet The tube itself is 


formed from a membrane placed on a porous 


omposite membrane support m 





Small Diameter Tubes 


These tubes are usually about one-half inch 1 


diameter and are formed together into ¢ 





multiple tubes by gluing or potting the 





togcther. There are several configurations 


1. Exposed Outer Surface This design is 


imilar in concept to the one inch tube. There 





ts no closely fitted external shroud. The tubes 





nless steel manifolds it 





are ghued in  stai 





cabinets. A composite material is used for 
membrane suppon 


b. Closely Supported 


See Figure F 1.2 
tn this configuration the 


membrane tubes are placed into closely 


fitting stainless steel support tubes which 


may in some cases also serve the function of 


external shroud and collection 





permeate 
Stainless steel 





vesse headers are 
customarily used at cach end to bring product 
tubes. In 
configurations the headers also have internal 
flow char 


to and from the some 


ls that collect permeate from the 





annular space between the membrane tubc 


D3.3 


D3.4 


D3 








D3.& 


t 
21 
F22 


completely withis 








The cut surfaces f the element 





he glue 





tightly wound and have inter 


t are umform in heigh 


Elements shall be equipped with a bypassing flo 





estrictor to allow a portion of the feed 


tlow through the 1s betw 





and its external shroud to eliminate 





end condition and to keep that area clea 


i 
dead 


The membrane support materna! and the permea 
arrier material are porous. Visual inspection 
an clement from time to time after cleaning sh. 
be necess to confirm that cleaning ai 


sanitation are e 


Penneate carner materal r 





with porous 





piral elements shall be fabnicated 


All joints shall be fr 





from flaws and voids and flush with adjoin 


The anti-telescope devic 





onnectors shall be desi: such a way th 
element surfaces can be mect cleaned a 
© dead-end areas are created 
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S a ask ha De Hollow Fiber Modules 
gn with no open cr and 
F Dé The manifold adapter assembly shall util 
: avainst’ impervious 3 7 pte 1 
jemonstrated to be effecti a a Sie ae Cenene wet Sea 
r at both the rembrane artrid, r 
D444 End-fMlang tion, and support | SS a ST 
ae ake p62 1 yermeate aday assem i 
nitary typc gasket di and. staink 
Das embrane support plates ma : Amps at we cartndge permeate tan 
al inspection of the plates f ¢ to tim - —— — _ 




















th 1 and ce nuous leak word t lithe ”" ' ing h th 

suffic ical integrity to remain free of nd t , , 

or support plate ’ hipping or spa! 1 memh 

embrane surface shall be smooth 

) tic bal be i ny 

DS Membrane surface shall be smooth. flat and space when th sed wit mifor 

devord of wrink ansme essus rovided th 
DS.3 Memt 








revices and 





Feed 





hannel space 





acticul to the fold lin 





throug! 





1embrane, support plates, and spacer plat 
ty stacked and ave a uniform f 
the retentate flow channels 











Potted - Here a bundle of tubes are potted 
wether and sealed into a 1 shrou 
that fas mt tle or the 
product. The tubes are self-supporting with 
he shroud ser the permeate collection 





Supported Metallic Oxide 


I supported metallic oxide module consists of a 





4c f bular clement 
ine elements ar mn parallel 
ubes pressure shin d tubular 
vate at both ends of is cach 
membrane element. A membrane element gaske' 








at cach cnd of the module provide scaling of 


nds of membrane elements and between retentate 
and permeate side. Counter plates are used to 
Wess gaskets and for conducting retentate low to 
he membrane elements. One mner spacer holds 
membrane clements The shroud is 











equipped with ection as two fetentate inlet oF 
outlet and two permeate outlets 
processed enters the 
entate inlet. ft flows as cross flow 





bular membrane element. Perm 





conducted away fror « membranes by 





rmeate vessel, then to the fet 





shows asscmt of membra' 


elements in the shro 





nd associated parts 
Spiral Wound Modales 


yund clements have multiple | es of 





ting membrane 





feed carrier and permeate 





er wound around perforated central perm 








collection tube k 





ilustration of the assembly The fluid being 





processed Mlows axially paratlel to the permeat 


tube in between she 





of membrane held apart by 


he feed channel spacer. Permeate collects in the 





permeate carrier and flows in that carner in a 


41 fashion mwardly to the permeate collection 








Spiral clements are usually connected tog 
groups of two or three at the permeate tube. 
These clements fit into an extemal shroud that 


contains all necessary inlet and outlet ports. 






































against porous materials that can be mechanical y tic t wadil mova 
cleaned or demonstrated t feeti j Ispeetic 

DS ¢ Housings vm " comer eta t INSTALLATION, OPERATION AND 
1 s be abncated 





CLEANING 











D I nembrane support material 
embrane element permeaie carr serial , ng system meeting the uir = 
porous. Vis { an element fror os : etter ee 
ime to tim val essa ee Pe ee 





Membrane Proc ing Syster Milk and Milk 
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F2.4 ure | hows he jem ‘ membrane \ variant is 
S$ associa’ ard Thi 0 flow channels formed with the insertic 
rect anti-tclese channel spacer as a monofilament 
ssoctal hardwar s fa selected te aimain the dewre - 
t ¢ module hannel her 
F Plate and Frame Modules F4.2 Seve f these © es. c "On brar 
cartndge ca nsisting of tir 
t hi t am vwodu' Not f ™m clements ment Astome 
vultitude of membra ement seals. and retain my serted, end 
acked) id he together by 4 f the dina J 
suppor frame. (F res F F3.1 equipped with it 
4 and F3.1 connect ach 
t th metry of the membrane support plat hanically th a 
ch as te rm retentate f channels betwee permeate fitter “ 
membranes. A v at is he retenta r 
flow c cls formed 4 spacer plate inserte for 2 
between the support plates with membranes t hi A 
yermeate manifolding system, including ant 
F3.3 e¢ sealing between the element he end a aly s for each cartridge, col 
flange de STOMCTI te from each t 
ing or with a scal the perimeter ssel with feed an 
the support pla Der? 
F3.4 The module ect t 
mbrane clements by mear sect plate 4 Pressurizec ntcrs memo € 
(Figures F3.1.2 and £3.14 through the feed connec flows the 
membrane clement tate . 
F3.5 Each membrane suf ‘ate has a perme he 1 


utlet which is connected to the permeai connection Permeate is forced through th 


vanifolc The permeate manifold can be an rmeate fittings into th 











tegral part of the membrane clement 
ted by flexible hoses. (+ t | t Hollow Fiber Modules 
F4 Parallel Leaf Modules FS1 Hollow Fiber Membrane Elements are 
upporting membrane tube structures that do no 
ra The paralicl leaf nc clement consists of a require porou 1 al for mechanica 
embrane nently joined to a rigid fut strength. The rselective membrane skin o 
plate that provides inte y of geometr the inside of t ber and the porous fiber wall 
Witates perme: transport to a Hiechon ve a homogeneous polymer matrix and therefore 





igure F4.1). A multitude of membrane act as the pressure vessel hollow 




















assert (stacked caled to fiber membrane is cleaned by back-f ng th 

with an elastomeric ming at th membrane wil caning solutions that ar 

collection m so as to rduct recommended by See 3-A 

from each membrane element The Accepted Practice nstruchon. 

membrane element stack 1s held together with a installation, and Cleaning f Membrane 

retaining clamp consisting of two rigid non Processing Systems for Milk and Milk Products 

porous plates, each side of the membrane 610-. Figure FS.1 is a schematic illustranon of a 
element stack, and a tie-tod that holds the «we hollow fiber membrane mod 








plates together at their center, and protruding 
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A bundle of parallel hollow fiber memb retail ay be used to secure the element seals, 
elements is inserted inio a protective membra bund! als, or artay seals, as the case may be. to 
sheath which is then sealed into a hydraulic the elements 
mmetrical shell and tube cartridge by bonding 
of the fibers tn an cpoxy resin tube sheet The gcometry of the module ts such as to form a 
channel to feed products to the membrane 
the fluid being processed flows through the elements, a channel sp the ve of t 
cartridge manifolc pier assembly a niers membrane elements ec maie and 
the n or ¢ the fiber and provide a flo h to © boundary 
longitudinally down the fiber with the permeate retentate lines a permeate spy rounding 
passing radially through the fiber wall and he outside of the membrane clements to collect 
sllecting in the “low pressi he! he permeate and channel it to one or m« 
chamber of the abrane if 1 permea ectors at the module boundary 
reten the other end 


the system e‘feed lines whil 


the permeate flows « the permeate outlets of f igure F6.1 


how the 

cartridge through the permeate adapter monolithic ceramic as 

bly into the permeate ¢ ion manifold ultichannel_ elements 

membrane canridge. process manifold and liermate design of a monolithic ceramic module 


permeate adapt semblies form the membrane element fixturing for one or more nuultichannel 
module elements. Figure F6.3 shows the principal of the 

multichannel cleme The deta 
Monolithic Ceramic Membrane Modales assembly may vary depending on the design of 

he elements as sing’ or multichannel and 
The monolithic ceramic membrane modules he type of membrane element seals required t 
consist of a membrane array of one or more support a cast-in-place or pre-cast bundle, or the 
parallel single tubular elements ot multi-channel membrane a s with gromm 
tubular clements or tubular clements in a bundled seals 


arrangement in the shroud. The shroud 1s used to 


STAINLESS STEEL MATERIALS 


protect the brane elements and divide th 
P membran L ue Stainless steel conforming to the applicable 


module into feed, retentate and permeate channels 
: ‘ composition ranges established by AISI for 
nd spaces : 
wrought products, or by AC A products 
should be considered in conformance to the 
requirements of S CA her Whe 


welding is involved the carbon content of the 


The membrane clements are sclf-supporting 


structures with the membranc 1) the inside of 


the flow channels. The outside of the element is 
: stainless should exceed 0.08 %. The 


the porous support for the membrane and 


. | j ‘ first reference cit 1 sets forth the chemical 
provides mechanical integrity and protection for 
p : i ' 
; ranges and limits of acceptable stainless sleels of 
branes. The ends of the memb 
the 300 sere Cast grades of stainless 
re generally cd with a 
ponding 
ed layer of the sam . 
gniated 
membrane but of a ¢ 


finer pore structure ternate 
ner pore structu ital te 


IM, A743/A743M 44M 


uring or catalyzed sealant may 
support structures and seal the 

d and retentate channel . t PRODUCT CONTACT SURFACE FINISH 
permeate space Surtace finish cquivalent to 150 grit or better as 

»btained with silicon carbide properly applied ot 

Membrane elements are supported within niess St heets considered = i 
shroud by cither single element grommets conformanc the requirements of Sectior 
seals, which may be cither O-rings or gaskets DLO 
monolithic precast or cast-in-place rubber-l 
plastic-like or epoxy material t 
bundle or a membrane array within the shroud 
Fixed retainers may be used to secure the bundle 


or arta firmly t © she 


3-A Sanitary Standards are available for purchase 
at www.3-A.org or by telephone at 800.699.9227. 
See the 3-A Sanitary Standards ad on page 847. 
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Search, Order, Download ADVERTISING INDEX 
3-A Sanitary Standards 


BD Di ic S - _ 
To order by phone in the United lagnostic Systems 777, Inside Front Cove 
States and Canada call 800.699.9277; 


outside US and Canada call 734.930.9277; . 
or Fax: 734.930.9088. DuPont Food Risk Assessment Back Cover 


Food Processors Institute 


Michelson Laboratories, (ie. q.......ccccccssacscsesssczcccarecaicccacets 816 


Order online 
at WWW.3-A.org 


OMI Quality Management, Ie: .......:ccicsccsecccssiesisscceoscescsse 779 





Order Your 
Before Disaster Strikes 
Booklet Today! 


Before Disaster Strikes... BEFORE 
A Guide to Food Safety in the Home ai ado yla aan 


A GUIDE 
See page 855 in this issue of FPT ae oy 
or Contact the Association office 


at 800.369.6337; 515.276.3344 





Go to our Web site at 


-food p rotect i a n z= oO rg International Association for 
and place your order. Food Protection. 


6200 Aurora Ave., Suite 200 
Des Moines, IA 50322-2864 


International Association for 


Food Protection. 
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COMING EVENTS 


NOVEMBER 


FOOD PROTECTION TRENDS 


4-6, Food Security Coordinator 
Workshop, Sacramento, CA. For more 
information, call AIB at 785. 537.4750. 
5, HACCP: A Management Sum- 
mary, Guelph, Ontario, Canada. For 
more information, call Guelph Food 
Technology Centre at 519.821.1246; 
E-mail: gftc@egftc.ca. 

6-7, Advanced HACCP, Davis, CA. 
For more information, call Food Proces- 
sors Institute at 202.393.0890; E-mail: 
jepstein@nfpa-food.org. 

9-13, 6th OIE Seminar on Biotech- 
nology and IIth International 
Symposium of the World Associa- 
tion of Veterinary Laboratory 
Diagnosticians, Bangkok, Thailand. For 
more information, call OIE at 33.1. 
44.15.18.88. 

10-11, American Dairy Product In- 
stitute Lactose Utilization Semi- 
nar, in conjunction with Germany's 
Institute for Dairy Innovation and Mar- 
keting, Atlanta, GA. For more infor- 
mation, call 630.530.8700; E-mail: 
info@adpi.org. 

11-12, Food Plant Sanitation, 
Guelph, Ontario, Canada. For more 
information, call Guelph Food Technol- 
ogy Centre at 519.821.1246; E-mail: 


gftc@eftc.ca. 





14-15, Mexico Association for 
Food Protection Annual Fail 
Meeting, Mission Carlton Hotel, 
Guadalajara, Jal., Mexico. For more 
information, contact Alex Castillo at 
979.845.3565. 

17-21, Brazil Association for Food 
Protection Annual Meeting, 
Centro-Sul Convention Center, 
Florianopolis, Santa Catarina State, 
Brazil. For more information, contact 
Maria Teresa Destro at 55.11.3091. 
2199. 

19, AlabamaAssociation for Food 
Protection Annual Fall Meeting, 
Holiday Inn, Homewood, AL. For 
more information, contact G. M. 
Gallaspy at 334.206.5375. 

20, Ontario Food Protection 
Association Annual Fall Meeting, 
Mississauga Convention Centre, 
Mississauga, Ontario, Canada. For 
more information, contact Glenna 
Haller at 519.823.8015. 

27-28, SQF 1000/2000“ Systems 
Training, GFTC, Guelph, Ontario, 
Canada. For more information, call 
519.821.1246; E-mail: gftc@gftc.ca. 
30, Southern California Associa- 
tion for Food Protection Fall Lun- 
cheon, Radisson Resort, Knott’s 
Berry Farm, Buena Park, CA. For more 
information, contact Jennylynd James 
at 818.874.4710. 


Audiovisual Library Resouce 


The Foodborne Illness Education Information Center 
of the National Agricultural Library (NAL) is a valu- 
able database maintained by the USDA/FDA offering 
a large selection of food safety videos to loan. Contact 
the following link to access the NAL database: http:// 
peaches.nal.usda.gov/foodborne/fbidb/videos.asp 
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DECEMBER 


3-5, Basic HACCP, Ithaca, NY. For 
more information, call Food Processors 
Institute at 202.393.0890; E-mail: 
jepstein@nfpa-food.org. 

9-12, Refrigeration and Deep- 
Freeze, Triumph Pavilion, Rosstroy 
Expo in Moscow. For more infor- 
mation, contact Ken Cardelle at 203. 
357.1400; E-mail: KCardelle@iegexpo. 
com. 


JANUARY 


28-30, International Poultry Ex- 
position, Georgia World Congress 
Center, Atlanta, GA. For more infor- 
mation, contact Jackie Stewart at 
770.493.9401; E-mail: jstewart@ 
poultryegg.org 


FEBRUARY 


17-19, Kentucky Association of 
Milk, Food and Environmental 
Sanitarians, Hurstbourne Hotel, 
Louisville, KY. For more information, 
contact Sue Jewell at 859.371.2278. 


[AFP UPCOMING 


MEETINGS 


AUGUST 8-11, 2004 
Phoenix, Arizona 


AUGUST 14-17, 2005 
Baltimore, Maryland 


AUGUST 13-16, 2006 
Calgary, Alberta, Canada 





CAREER SERVICES SECTION 


FOOD AND BEVERAGE 
TECHNICAL SERVICE POSITION 
DESCRIPTION: 


Ecolab is widely recognized as the world’s 
leader in premium commercial cleaning and 
sanitizing solutions/systems with $3.2 billion in 
global sales, customers in over 170 countries, 
and more than 20,000 associates. We now seek 
a qualified professional to join our Food and 
Beverage Technical Service Group. As a 
member of this team you will provide problem- 
solving support and cleaning solutions to the 
industry leading Food and Beverage sales team 
including Dairy, Beverage and Agricultural 
market segments. This position requires a 
broadly trained, application oriented chemist 
with the ability to work across the boundaries 
of organic, inorganic, analytical chemistry using 
common sense born of experience to provide 
innovative solutions to real-world challenges. In 
order to be effective in this role, the successful 
candidate should have a demonstrated success 
in problem solving, written communication, and 
knowledge of food science and food manu- 
facturing processes. A general understanding 
of modern analytical instrumentation, strong 
experimental technical skills, along with 
excellent communication skills, and proactive 
work ethic are desirable. Two to five years 
related industry experience and a B.S. or M.S. 
degree, or a Ph.D. in Food Science or Tech- 
nology is required. Our benefits go beyond 
caring for your health—they provide for your 
financial well being. For today, we offer medical, 
dental, vision, life insurance, and disability 
coverage. For tomorrow, we help you share in 
Ecolab’s success through a matching 401K 
and stock ownership opportunities. For 
your individual needs, we offer you tuition 
reimbursement plans and voluntary personal 
plans. To apply, please visit our website at 
www.ecolab.com/careers. Please use 
reference number: 2149BR 

Lynne A. Olson, Ph.D. 

Shared Technical Service Lab 

Senior Program Leader 

Ecolab Inc. 


CAREER SERVICES SECTION 

List your open positions in Food 
Protection Trends. Special rates for this 
section provide a cost-effective means for 
you to reach the leading professionals in 
the industry. Call today for rate 
information. 

Ads appearing in FPT will be posted on 
the Association Web site at www.food 
protection.org at no additional cost. 

Send your job ads to Donna Bahun 
at dbahun@foodprotection.org or to the 
Association office: 6200 Aurora Ave., 
Suite 200W, Des Moines, IA 50322-2864; 
Phone: 800.369.6337; 515.276.3344; 

Fax: 515.276.8655. 
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IAFP Members 


Did you know that you are 
eligible to place an advertise- 
ment if you are unemployed 
and looking for a new position? 
As a Member benefit, you may 
assist your search by running 
an advertisement touting your 
qualifications. 


OCTOBER 2003 | FOOD PROTECTION TRENDS 849 





International Association for 


Food Protection, 


Name 


Abstract Supplement 


to the Journal of Foed Protection 


ITA FP 20035 Abstracts 





Job Title Company Name 








Address 





City 


State or Province 





Country 








Telephone # 


Postal/Zip Code 





E-mail 





@ $25.00 each 


handling) 


Quantity 


{includes shipping and 


Total Payment __ 





US FUNDS on US BANK 


METHOD OF PAYMENT 
LL} CHECK OR MONEY ORDER ENCLOSED 


LJ MASTERCARD LJ viSA (J AMERICAN EXPRESS 








LETT EET ETT Ee et ty 


EXP. DATE 


SIGNATURE 








International Association for 


Food Protection. 


Reader Service Card 
Expires: January 30, 2004 


ational 


Name _ 
Company______ 


Address ___ 


6200 Aurora Avenue, Suite 200W 
Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337 * 515.276.3344 
Fax: 515.276.8655 

E-mail: info@ foodprotection.org 
Web site: www.foodprotection.org 


FPT October ‘03 


(International expiration: April 30, 2004) 








City 


Country 


ation on membership with the Intern 


139 
140 
14] 
142 
143 


144 160 


Association for Food Protection, Circle #100 on this card. 


For inform 


Phone Number _ 


__ State/Prov. 
Zip/Postal Code _ 


191 

iS? oO 6 52. -267-— (282 
193 2 283 
194 209 23 25 284 
195 2 22 255 285 
196 21 7 286 
197 212 22 287 
1988 =. 2132 3 288 
199 «214 «22 289 
200 5 2 45 5 290 
201 2 3 291 
202 292 
203 3 293 


204 2 3 294 


850 FOOD PROTECTION TRENDS | OCTOBER 2003 



















The Table of Contents from the Journal of Food Protection is being provided 
as a Member benefit. If you do not receive JFP, but would like to add it to your 
Membership contact the Association office. 


Journal of Food Protection. 


ISSN: 0362-028X 
Official Publication 


International Association for 


Food Protection, 


Reg. U.S. Pat. Off 





Vol. 66 





October 2003 No. 10 
Articles 


Development of a Selective Broth Medium for the Detection of Injured Campylobacter jejuni by ee err J. 
Eric Line* and Kirsten G. Pearson 


Nguaiedunaded esau deus Sanh scam teahcannssebaatrediuestmeunaeda wink ava cherng an cascus : acca 00m 
Effect of Inoculum Size, Relative Humidity, Storage Temperature, and Ripening Stage on the Attachment of Salmonella 
Montevideo to Tomatoes and Tomatillos Montserrat H. Iturriaga, Eduardo F. Escartin,* Larry R. Beuchat, and Ramon Martinez- 
PIPER es onc wert nen toa asa sagmenaltvactans acne scasoret edn entasseaiacted pda aae utes bas tends kesed Sudan das ocawunvadaepecnedenes somusacieneree acres . 1756 


Using a Portable Real-Time PCR Assay To Detect Salmonella in Raw Milk J. S. Van Kessel,” J. s. Karns, and M. L. Petes: 1762 


Comparison of Sampling Methods for the Detection of Salmonella on Whole Broiler Carcasses Purchased from Retail 
Outlets: M. Simmone, D. L. Fletcher,” M. E. Berrang, and J..A. Cason... ..... 2.25.0 .0cccccscceccccecteecsvccccccesusecaceacdoncseaeceteesess 1768 


Thermal Inactivation of Escherichia coli 0157:H7 in Cow Manure Compost Xiuping Jiang, Jennie — and Michael P. 


















































Escherichia coli 0157:H7 Prevalence in Fecal Samples of Cattle from a Southeastern Beef Cow-Calf Herd D. G. ee J. 
"ha Gare Gas BE, Lemaire 05 Sy: oermerech NO ar C, CN I aoa ss sta cdnceacadecsacacenewaasiccouankasacstcndecneasdacansees eee 


Enhanced Inhibition of Escherichia coli0157:H7 by Lysozyme and Chelators J. S. Boland, P. M. Davidson, and J. Weiss*.... 1783 


Interaction of Escherichia coli with Growing Salad Spinach Plants Keith Warriner, Faozia Ibrahim, Matthew Dickinson, 
MST VHTTEDNES EUNICE? WONT OT WUIUNEINE 3g Suc cds cece eceusen nde sc qtccndadcneunvwesesvceunauersascenbeandganeestcddseaancedceteccetacastucieke cuca, OARS 


Development of a PCR Assay for Detection of Enterobacteriaceae in Foods Shigeru Nakano,” Toru ee Kenichi 
Funabiki, Atsushi Matsumura, Yasuhiro Nagao, and Toshihiro Yamada ..................6. 0 cece eee e cence e eee eneeeeueeenee . 1798 


Recovery of Surface Bacteria from and Surface Sanitization of Cantaloupes Jeri D. Barak,“ Bryan Chue, and Daniel C. Mills... 1805 
Antibacterial Activities of Phenolic Benzaldehydes and Benzoic Acids against Campylobacter jejuni, Escherichia coli, 






Listeria monocytogenes, and Salmonella enterica Mendel Friedman,” Philip R. Henika, and Robert E. Mandrell.................... 1814 
Bactericidal Effects of Konjac Fluid on Several Food-Poisoning Bacteria Noritoshi Kitamoto,* Rhine Kato, Takashi Ohnaka, 
Masaharu Yokota, Tomoyuki Tanaka, and Keisuke Tsuji ....................0.2 0c ecceeeeee eee eee eeeees ; 1822 
Prevalence of Listeria monocytogenes in, and Microbiological and Sensory Quality of, Rainbow Trout, Whitefish, and 
Vendace Roes from Finnish Retail Markets Hanna Miettinen,* Anne Arvola, Tiina Luoma, and Gun Wirtanen......... 3 ... 1832 
Survival of Listeria monocytogenes in a Simulated Recirculating Brine Chiller System J. K. Gailey, J. S. Dickson,* and W. 
} EONS as cepa vec eewata sc cashes yas eceecunacnelananaightencinn asad aldcunta sien codeeasepabaccanasasdncstadnensucaqensk cases .. 1840 
Hemolytic and Nonhemolytic Vancomycin-Resistant Enterococcus faecalis |solated from Beef apenas’ to ie Nimita 
Fifadara, Son Radu, Zaiton Hassan, Larry R. Beuchat, and Gulam Rusul*...................0. cc ccceceeeeeeeceeeeneeeeeneeeeeteeeeeeees .. 1845 


Detection of Staphylococcal Enterotoxin B in Spiked Food Samples Lisa C. Shriver-Lake,” Yura S. Shubin, and Frances S. 


Infectivity of Trichinella nativa in Traditional Northern (Country) Foods renal with Meat from Experimentally Infected 
Seals Lorry B. Forbes,“ Lena Measures, Alvin Gajadhar, and Christian Kapel....................0c0c0cceeceeeeeeeeu ees . 1857 


} Modified Atmosphere Packaging tor Prevention of Mold Spoilage of Bakery Products with Different or and Water  Aetivity 
} Levels M. E. Guynot, S. Marin, V. Sanchis, and A. J. Ramos*............... 






Mane Onda dudes . 1864 
Effects of Muffin Processing on Fumonisins from '‘*C-Labeled Toxins Produced in Cultured Corn Kernels Giuseppina 
Avantaggiato, Regina De La Campa, J. David Miller,“ and Angelo Visconti .................. 0. cccccccec ee eeeeeeeeeeneneeeeeeeeeees . 1873 
Manual Sorting To Eliminate Aflatoxin from Peanuts F.C. F. Galvez, M. L. D. L. Francisco, B. J. Villarino, A. O. Lustre, and A. 
Ns eI us grat ae dana on rlenoacs cane uerts gat wancered co ecoedincskabek cdc sammrcws . 1879 
Aflatoxin M, in Pasteurized and Ultrapasteurized Milk with Different Fat Contents in Mexico Magda Carvaal * Adolfo 
Golafios; Francisco Rojo; aru? iQnacio MGNGS? o.... ..5 5 icici sence caci cc cseececsesenssncsasaces Ciiessaneswormanan F sxev- 1685 
Consumer Food-Handling Behaviors Associated with Prevention of 13 Foodborne Illnesses Vina N. Hillers,* Lydia 
Medeiros, Patricia Kendall, Gang Chen, and Steve DiMascola....................0.0cecceeeeeeees «... 1893 


Comparison of Monte Carlo and Fuzzy Math Simulation Methods for Quantitative Microbial Risk Assessment Valerie J 
Davidson* and Joanne Ryks 





Research Notes 
Efficacy of Enrichment Broths in the Recovery of Freeze-Injured Escherichia coli 0157:H7 in Inoculated Ground Beef - 


PCR W.-C. Lionberg,* L. Restaino, E. W. Frampton, and W. M. Barbour....................ccceceeceeeeeeceseeseeeeeseeeeees : 1911 
Effect of Freezing, Irradiation, and Frozen er on Survival of Setmenetint in » Conconteuted 1 Orange Juice Seeitien A. 

Niemira,* Christopher H. Sommers, and Glenn Boyd... ya waeced dial ta dndaeabeaeaoas <enecsukanndekennutaustcsenvasnseachertweaadseewevsees . 1916 
Validation of the USDA/ARS Package Rinse Method ne eee of Listeria vieaauanniing ii on Contaminated, 
Commercially Prepared Frankfurters F. Morgan Wallace, Jeffrey E. Call, and John B. Luchansky*. Mgcqctnoleadendaaidevdseactaese 1920 


High Hydrostatic Pressure Treatment of Finfish To inactivate Anisakis spp. Faye M. Dong,” Allison R. Cook, and Russell P. 
ROReRE cael cde bausa Wace hace dure OeuaUL Eas weed toa iee Cane cincdeanenaDPE pa uaasVaAes a TeatapsdaPedan wan cenelnute Siiccck Jeadsateeeuaiedsweodsat eee 


* Asterisk indicates author for correspondence 


The publishers do not warrant, either expressly or by implication, the factual accuracy of the articles or descriptions herein, nor do they so warrant any views or 
opinions offered by the authors of said articles and descriptions 






Construction and Preliminary Evaluation of an Aspergillus flavus Reporter Gene Construct as a Potential Tool for 
Screening Aflatoxin Resistance Robert L. Brown, Carmen S. Brown-Jenco, Deepak Bhatnagar, and Gary A. Payne”............. 


Presence of Undeclared Peanut Protein in Chocolate Bars imported from Europe Peter Vadas* and Boris Perelman ............ 1932 


Review 


Methods for Rapid Separation and Concentration of Bacteria in Food that Bypass Time-Consuming Cultural Enrichment 
PRINCI Ws Gea CAEN cas WU LON oo vis age noes ce ch cancer dace ncn camecyscssectsasnneeessscmatevindsdiednbsbatuicentaxedevauanes Koyesedees 1935 





OCTOBER 2003 | FOOD PROTECTION TRENDS 851 


How is this publication thinking about the future? 


By becoming part of the past. 
We'd like to congratulate this publication for 
choosing to be accessible with 
Bell & Howell Information and Learning. 
It is available in one or more 


of the following formats: 


- Online, via the ProQuest® 


information service 


¢ Microform 


¢ Electronically, on CD-ROM 
and/or magnetic tape 


Information and 


UMI Pre vest]? ——— BELLESHOWELL 
Coa) 


Microform & Print 


For more information, call 
800-521-0600 or 734-761-4700, ext 2888 


www.infolearning.com 
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Ned hat sake 
Pe 


TAFP 


Offers 
“Guidelines for the 
Dairy Industry” 


from 


The Dairy Practices Council® 


This newly expanded Four-volume set consists of 70 guidelines. 


Planning Dairy Freestall Barns 
Effective Installation, Cleaning, and Sanitizing of Milking Systems 
Selected Personnel in Milk Sanitation 
Installation, Cleaning, & Sanitizing of Large Parlor Milking Systems 
Directory of Dairy Farm Building & Milking System Resource People 
Natural Ventilation for Dairy Tie Stall Barns 
Sampling Fluid Milk 
Good Manufacturing Practices for Dairy Processing Plants 
Fundamentals of Cleaning & Sanitizing Farm Milk Handling Equipment 
Maintaining & Testing Fluid Milk Shelf-Life 
Sediment Testing & Producing Clean Milk 
Tunnel Ventilation for Dairy Tie Stall Barns 
3 Environmental Air Control and Quality for Dairy Food Plants 
Clean Room Technology 
Milking Center Wastewater 
Handling Dairy Products from Processing to Consumption 
Prevention of & Testing for Added Water in Milk 
Fieldperson’s Guide to High Somatic Cell Counts 
Raw Milk Quality Tests 
Control of Antibacterial Drugs & Growth Inhibitors in Milk and Milk Products 
3 Preventing Rancid Flavors in Milk 
Troubleshooting High Bacteria Counts of Raw Milk 
5 Cleaning & Sanitation Responsibilities for Bulk Pickup & Transport Tankers 
Dairy Manure Management From Barn to Storage 
Troubleshooting Residual Films on Dairy Farm Milk Handling Equipment 
Cleaning & Sanitizing in Fluid Milk Processing Plants 
Potable Water on Dairy Farms 


39 Grade A Fluid Milk Plant Inspection 

40 Controlling Fluid Milk Volume and Fat Losses 

41 Milkrooms and Bulk Tank Installations 

42 Stray Voltage on Dairy Farms 

43 Farm Tank Calibrating and Checking 

45 Gravity Flow Gutters for Manure Removal in Milking Barns 

46 Dairy Odor Management 

48 Cooling Milk on the Farm 

49 Pre- & Postmilking Teat Disinfectants 

50 Farm Bulk Milk Collection Procedures 

51 Controlling the Accuracy of Electronic Testing Instruments for Milk Components 
53 Vitamin Fortification of Fluid Milk Products 

54 Selection of Elevated Milking Parlors 

54S Construction Materials for Milking Parlors 

56 Dairy Product Safety (Pathogenic Bacteria) for Fluid Milk and Frozen Dessert Plants 
57 Dairy Plant Sanitation 

58 Sizing Dairy Farm Water Heater Systems 

59 Production and Regulation of Quality Dairy Goat Milk 

60 Trouble Shooting Microbial Defects: Product Line Sampling & Hygiene Monitoring 
61 Frozen Dessert Processing 

62 Resources For Dairy Equipment Construction Evaluation 

63 Controlling The Quality And Use Of Dairy Product Rework 

64 Control Points for Good Management Practices on Dairy Farms 

65 Installing & Operating Milk Precoolers Properly on Dairy Farms 

66 Planning A Dairy Complex - “100+ Questions To Ask” 

69 Abnormal Milk - Risk Reduction and HACCP 


71 Farmers Guide To Somatic Cell Counts In Sheep 

72 Farmers Guide To Somatic Cell Counts In Goats 

73 Layout of Dairy Milk Houses for Small Ruminant Operations 
78 Biosecurity for Sheep and Goat Dairies 

80 Food Allergen Awareness In Dairy Plant Operations 

83 Bottling Water in Fluid Milk Plants 

100 Food Safety in Farmstead Cheesemaking 

103 Approving Milk and Milk Product Plants for Extended Runs 


31 Composition & Nutritive Value of Dairy Products 
32 Fat Test Variations in Raw Milk 

33 Brucellosis & Some Other Milkborne Diseases 

34 Butterfat Determinations of Various Dairy Products 
35 Dairy Plant Waste Management 

36 Dairy Farm Inspection 

37 Planning Dairy Stall Barns 

38 Preventing Off-Flavors in Milk 


If purchased individually, the entire set would cost $327. We are offering the set, 
packaged in four looseleaf binders for $245.00. 
Information on how to receive new and updated guidelines will be included with your 
order. 

To purchase this important source of information, complete the order form below and 
mail or fax (515-276-8655) to [AFP. 


IAFP has agreed with The Dairy Practices Council to 
distribute their guidelines. DPC is a non-profit organization 
of education, industry and regulatory personnel concerned 
with milk quality and sanitation throughout the United States. 
In addition, its membership roster lists individuals and 
organizations throughout the world. 

For the past 34 years, DPC’s primary mission has been the 
development and distribution of educational guidelines 
directed to proper and improved sanitation practices in the 
production, processing, and distribution of high quality milk 
and milk products. 

The DPC Guidelines are written by professionals who 
comprise six permanent task forces. Prior to distribution, 
every guideline is submitted for approval to the state 
regulatory agencies in each member state. Should any 
official have an exception to a section of a proposed 
guideline, that exception is noted in the final document. 

The guidelines are renown for their common sense and 
useful approach to proper and improved sanitation practices. 
We think they will be a valuable addition to your 
professional reference library. 


Please enclose $245 plus $17 shipping and handling for each set of guidelines within 
the U.S. Outside U.S., shipping will depend on existing rates. Payment in U.S. $ drawn 
on a U.S. bank or by credit card. 


Name Phone No. 
Company 

Street Address 

City, State/Province, Code 


VISA/MC/AE No. 
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AUDIOVISUAL LIBRARY ORDER FORM 


he use of the Audiovisual Library is a benefit for Association 
Members only. Limit your requests to five videos. Material 
from the Audiovisual Library can be checked out for 2 weeks 


only so that all Members can benefit from its use. 


Member# 


First Name 


Company __ 


Mailing Address = 
Please specify: [}Home [7 Work 


City 





Last Name 


International Association for 


Food Protection, 


6200 Aurora Avenue, Suite 200W 
Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337; 515.276.3344; 
Fax: 515.276.8655 

E-Mail: info@foodprotection.org 
Web Site: www.foodprotection.org 





Job Title 





Postal Code/Zip +4 


Telephone # _____ 


E-Mail 


PLEASE CHECK BOX NEXT TO YOUR VIDEO CHOICE 


D1180 
D1010 


D1030 
D1040 


D1060 
D1070 
D1080 


D1090 
D1100 
D1105 
D1110 
D1120 


JQ 


D1125 
D1130 
D1140 
D1150 


J DU 


10 Points to Dairy Quality 
rhe Bulk Milk Hauler: Protocol I 
& Procedures E3245 
Cold Hard Facts I 
Ether Extraction Method for 
Determination of Raw Milk 
Frozen Dairy Products 
The Gerber Butterfat Test 3 2260 
High-Temperature, Short-Time 
Pasteurizer 

aging Milking Quality 
Mastitis Prevention and Control 
Milk Hauler Training 
Milk Plant Sanitation: Chemical Solution 
Milk Processing Plant Inspection 
Procedures 
Ohio Bulk Milk Hauling 
Pasteurizer - Design and Regulation 
Pasteurizer - Operation 


3240 


3250 


2450 
2005 
2007 

2008 


2009 


JOOQOUO 


2440 


Processing Fluid Milk (slides) 


ENVIRONMEN 


1 E3010 


3060 


3075 
3080 
3110 


£3120 


3190 
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The ABCs of Clean - A Handwashing 
& Cleanliness Program for Early 
Childhood Programs 

Acceptable Risks? 

Air Pollution: Indoor 

Allergy Beware 

Asbestos Awareness 

Effective Handwashing-Preventing 2500 
Cross-Contamination in the Food Service 


2501 
Industry 


2502 
EPA Test Methods for Freshwater > 
Effluent Toxicity Tests (Using 
Ceriodaphnia) 

EPA Test Methods for Freshwater 
Effluent Toxicity Tests (Using Fathead 


2503 
2504 

2039 
2040 


2045 


SAOQUOWUUIO0U 


Minnow Larva) 2050 
EPA: This is Superfund 
Fit to Drink 


Garbage: The Movie 


2060 
F2070 
Global Warming: Hot Times Ahead 
Kentucky Public Swimming Pool 
& Bathing Facilities 


2080 


2143 


2000.) 


2090 
Plastic Recycling Today: A Growing 
Resource 

Putting Aside Pesticides 

Radon 

RCRA - Hazardous Waste 

The Kitchen Uncovered Orkin Sanitized EMP 
The New Superfund: What It is 

& How It Works-(1) Changes in the 
Remedial Process: Clean-up Standards 


os ed 


wll 


& State Involvement Requirements 
The New Superfund: What It is 

& How It Works-(2) Changes in 

the Removal Process: Removal 

& Additional Program Requirements 
The New Superfund: What It is 

& How It Works - (3) Enforcement 
and Federal Facilities 

The New Superfund: What It is 

& How It Works - (4) Emergency 
Preparedness & Community 
Right-to-Know 

The New Superfund: What It is 

& How It Works - (5) Underground 
Storage Tank Trust Fund & Response 
Program 


SOV OU9NIUU WU 


a 





State or Province 





Country _ 





Fav 





Date Needed 


The New Superfund: What It is 
& How It Works - (6) Research 
& Development/Closing Remarks 
Sink a Germ 

Wash Your Hands 


Waste Not: Reducing Hazardous Waste 


100 Degrees of Doom...The Time 

& Temperature Caper 

A Guide to Making Safe Smoked Fish 

A Lot on the Line 

rhe Amazing World of Microorganisms 
A Recipe for Food Safety Success 

Basic Personnel Practices 

Cleaning & Sanitizing in Vegetable 
Processing Plants: Do It Well 

Do it Safely! 
Close Encounters of the Bird Kind 
Controlling Listeria: A Team Approach 
Controlling Salmonella: Strategies that 
Work 
Cooking and Cooling of Meat and Poultry 
Products (2 Videos) 

Egg Games” Foodservice Egg Handling 
and Safety 

Egg Handling & Safety 

Emerging Pathogens and Grinding 

and Cooking Comminuted Beef (2 Videos) 
Fabrication and Curing of Meat 

and Poultry Products (2 Videos) 
FastTrack Restaurant Video Kit 

Fape Food Safety Essentials 

Tape 2-Receiving and Storage 

lape 3-Service 

rape Food Production 

rape Warewashing 

Food for Thought The GMP Quiz Show 
Food Irradiation 

Food Microbiological Control (6 Videos) 
Food Safe Food Smart - HACCP & Its 
Application to the Food Industry (Part 1&2) 
Food Safe - Series 1 (4 Videos) 

Food Safe - Series I (4 Videos) 

Food Safe - Series Il (4 Videos) 

Food Safety First 

Food Safety: An Educational Vidco 

for Institutional Food-Service Workers 
Food Safety for Food Service - Series 1 
Tape 1-Cross Contamination 

Tape 2- HACCP 

rape 3-Personal Hygiene 

rape 4-Time and Temperature Controls 
Food Safety for Food Service - Series I] 
fape 1-Basic Microbiology and Foodborne 
IlIness 

lape 2- Handling Knives, Cuts and Burns 
lfape 3-Working Safely to Prevent Injury 
Tape 4-Sanitation 

Food Safety: For Goodness Sake 

Keep Food Safe 

Food Safety is No Mystery 

Food Safety: You Make the Difference 
Food Safety Zone: Basic Microbiology 
Food Safety Zone: Cross Contamination 
Food Safety Zone: Personal Hygiene 
Food Safety Zone: Sanitation 

Food Technology: Irradiation 
Get with a Safe Food Attitude 
GLP Basics: Safety in the Food Micro Lab 
GMP Basics: Avoiding Microbial Cross. 
Contamination 
GMP Basics: Employee Hygiene Practices 


OCTOBER 2003 


a id A 
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J 
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J 


=| 
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(Allow 4 weeks minimum from date of request.) 


GMP Basics: Guidelines 

for Maintenance Personnel 

GMP - GSP Employec 

GMP: Personal Hygiene and Practices 

in Food Manufacturing 

GMP Basics: Process Control Practices 
GMP Food Safety Video Services 

Tape 1: Definitions 

Fape 2: Personnel and Personnel Facilities 
Tape 3: Building and Facilities 

Tape 4: Equipment and Utensils 

Tape 5: Production and Process Controls 
GMP: Sources & Control of Contamination 
during Processing 

GMPs for Food Plant Employees: 5 
Volume Video Series Based on European 
Standards and Regulations 

Tape 1: Definitions 

fape 2: Personnel and Personnel Facilities 
fape 3: Building and Facilities 

Tape 4: Equipment and Utensils 

Tape 5: Production/Process Controls 
HACCP: Safe Food Handling Techniques 
HACCP: Training for Employees 

USDA Awareness 

HACCP: Training for Managers 

The Heart of HACCP 

HACCP: The Way to Food Safety 

Inside HACCP: Principles, Practices & Results 
Inspecting for Food Safety 

Kentucky's Food Code 

Is What You Order What You Get? 
Seafood Integrity 

Northern Delight - From Canada 

to the World 

On the Front Line 

On the Line 

Pest Control in Seafood Processing Plants 
Preventing Foodborne Illness 

Principles of Warchouse Sanitation 
Product Safety & Shelf Life 

Proper Handling of Peracidic Acid 

Purely Coincidental 

Safe Food: You Can Make a Difference 
Safe Handwashing 

Safe Practices for Sausage Production 
Safer Processing of Sprouts 

Sanitation for Seafood Processing Personnel 
Sanitizing for Safety 

Science and Our Food Supply 

SERVSAFE” Steps to Food Safety 

(6 Videos) 

Smart Sanitation: Principles & Practices for 
Effectively Cleaning Your Food Plant 
Supermarket Sanitation Program 
Cleaning & Sanitizing 

Supermarket Sanitation Program Food 
Safety 

Take Aim at Sanitation 

Wide World of Food-Service Brushes 
Your Health in Our Hands 

Our Health in Yours 


4 
4 


M4010 
M4020 


M4030 
M4050 


M4060 
M4070 


Dict, Nutrition & Cancer 

Eating Defensively: Food Safety Advice 
for Persons with AIDS 

Icc: The Forgotten Food 

Personal Hygiene & Sanitation 

for Food Processing Employees 
Psychiatric Aspects of Product Tampering 
lampering: The issue Examined 


Neen en ee en ee ee nee en ae 
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BOOKLET ORDER FORM 


SHIP TO: 


Member # 





First Name LE. Last Name 





Company __ JobTitle 
Mailing Address 








Please specify: Home 


City State or Province 





Postal Code/Zip + 4 _ Country 





Telephone # Fax # 
E-Mail 


BOOKLETS: 








MEMBEROR NON-MEMBER 
GOV’T PRICE et TOTAL 
| Procedures to Investigate Waterborne Illness—2nd Edition | $10.00 | $20.00 


| Procedures to Investigate Foodborne Illness—5th Edition 10.00 | 20.00 
SHIPPING AND HANDLING - $3.00 (US) $5.00 (Outside US) Each additional Shipping/Handling 


Multiple copies available at reduced prices. booklet $1.50 Booklets Total 
Phone our office for pricing information on quantities of 25 or more. 


OTHER PUBLICATIONS: 


MEMBEROR NON-MEMBER 
GOV’T PRICE ius TOTAL 
| *International Food Safety Icons CD | $25.00 | $25.00 


| Pocket Guide to Dairy Sanitation (minimum order of 10) | $ .60 $1.20 

| Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) | 60 | 1.20 

| Food Safety at Temporary Events (minimum order of !0) | 60 1.20 

| *Developing HACCP Plans—A Five-Part Series (as published in DFES) | 15.00 15.00 

| *Surveillance of Foodborne Disease — A Four-Part Series (as published in jFP) 18.75 | 18.75 

| *Annual Meeting Abstract Book Supplement (year requested ) | __ 25.00 25.00 

| *IAFP History 1911-2000 25.00 25.00 
SHIPPING AND HANDLING - per 10— $2.50 (US) $3.50 (Outside US) Shipping/Handling 
*Includes shipping and handling Other Publications Total 


TOTAL ORDER AMOUNT 
Prices effective through August 31, 2004 


IAYV MENT. 

PAYMENT: 

Payment must be enclosed for order to be processed * US FUNDS on US BANK 
Seen Pe] 

J Check or Money Order Enclosed |] == () 316 


CREDIT CARD # 





International Association for 
EXP. DATE a 


ientetete . Food Protection. 


4 EASY WAYS TO ORDER 








PHONE iw, rN WEB SITE 
800.369.6337; Bye Akl) 6200 Aurora Ave., Suite 200W www.foodprotection.org 
515.276.3344 Des Moines, IA 50322-2864, USA 
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MEMBERSHIP. APPLICATION 
MEMBERSHIP DATA: 


Prefix (LJ Prof. “JDr LIMr IMs.) 


First Name —_ ee eee Js Last Name 





Company _ Ee aes en f _ jobTitle 





Mailing Address _ 





Please specify: “JHome J Work 


City f A _ State or Province 





Postal Code/Zip + 4 ; _ Country 





Telephone # _ Fax# _ 


oI IAFP occasionally provides Members’ addresses (excluding phone and 
E-Mail ee ‘"— E-mail) to vendors supplying products and services for the food safety 


MEMBERSHIP CATEGORIES: 


laid el 5 16h Canada/Mexico International 
J Membership with JFP & FPT — BEST VALUE! $165.00 $200.00 $245.00 


12 issues of the Journal of Food Protection 
and Food Protection Trends (formerly DFES) 
(J add JFP Online $36.00 $36.00 $36.00 


Membership with FPT $95.00 $110.00 $125.00 
12 issues of Food Protection Trends 
(} add JFP Online $36.00 $36.00 $36.00 
I *Student Membership with JFP & FPT $82.50 $117.50 $162.50 


‘i *Student Membership with JFP $47.50 $67.50 $97.50 
LJ *Student Membership with FPT $47.50 $62.50 $77.50 


| add /FP Online $36.00 $36.00 $36.00 
*Must be a full-time student. Student verification must accompany this form. 


SUSTAINING MEMBERSHIPS 

Recognition for your organization and many other benefits. /FP Online included. 

GOLD $5,000.00 
SILVER $2,500.00 

_] SUSTAINING $750.00 

PAY MENT: 


Payment must be enclosed for order to be processed * US FUNDS on US BANK 


a 
4 


a RENES r -~-——— 
(J Check Enclosed Jom _) uy ©) ré TOTAL MEMBERSHIP PAYMENT $ 


All prices include shipping and handling 
CREDIT CARD # z oe Prices effective through August 31, 2004 


EXP. DATE | 





International Association for 


Food Protection. 


SIGNATURE 





4 EASY WAYS TO JOIN 
PHONE av 4 MAIL AEBS 


800.369.6337; Bi WAAR] fo )s) 6200 Aurora Ave., Suite 200W www.foodprotection.org 
EWA RD Des Moines, IA 50322-2864, USA 
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IAFP 2004 





: August 8-11, 2004 


ppsing the Enemy! 


a a 
Srasearsagenraseeee™ 


If there was an intruder in your plant putting the health of 
your business at risk, wouldn’t you want its fingerprints? 


Call DuPont™ Food Risk 

Assessment™ to the scene to aN 

‘ ‘ ae MATERIAL 
investigate your facility for STORAGE 
molecular intruders. 


: > ae 
Our Microbial Mapping offering can help : 


you expose pathogens or spoilage organisms 


that may be lurking in your plant, contaminat- 


; ue ; g & 
ing your products and compromising their 
integrity. 5 rs | 
n 
‘A 


Our team of experts can capture the genetic 
fingerprints of the microbial intruders, reveal- 
ing their identity and 

tracing their movement — helping you 

to eliminate them. 

Knowledge is power... know your enemy. PACKAGING 
Protect your brand and your bottom line with 

Microbial Mapping from DuPont'™ Food 


Risk Assessment '™ 


QU POND 


The miracles of science’ 


2003 DuPont Canada Inc. The 


or registered trademarks of F.1. du’ Pont de Nemours and (¢ ompany DuPont 
Canada Ine. is a licensee. DuPont™ | 


Reader Service No. 178 








